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ABSTRACTS  from  Current  Technical  Literature 

The  following  Abstracts  purport  to  he  fair  summaries  of  the  articles,  but 
the  Association  litres  not  accept  responsibility  for  statements  made  in  the 
originals,  nor  does  it  necessarily  agree  with  their  contents. 

The  standard  form  of  reference  to  the  source  of  each  Abstract  is;  Title 
of  Periodical  or  Publication  (abbreviated  according  to  the  list  on  pp.  3- 19 
of  B.S.R.A.  Journal  for  January  19681,  volume  number  (in  heavy  type), 
year,  and  page  number,  followed  by  the  date  of  issue  where  appropriate. 
The  length  of  the  article  and  other  bibliographical  details  are  also  indicated. 


SHIP  RESISTANCE  AND  FIT  ID  MOTION 

26.703  \  Report  on  Design  improvements  to  the  Blohm  &  Voss  "  Basic  Pioneer  " 
Liberty  Replacement.  CiAttiN,  C,  SliipbniUl.  Shipp.  Ri-c..  Ill  (1968), 
p.  327  (8  Mar.)  [4  pp.,  3  tab.,  6  graphs,  5  diag.,  4  phot.] 

This  is  an  English  version  of  the  German  article  summarised  In  Abstract 
No.  26,303  (Apr.  1968). 

26.704  Turbulent  Flow  of  Dilute  Aqueous  Polymer  Solutions.  Gorev,  Y.,  and 
Norbi  Ry.J.  F.  A.S.M.E.,  Paper  So.  67-  WAiFE-3,prvsi'iilcd  \2-\l  'Ho\ . 
1967  [9  pp.,  17  ref..  2  tab.,  II  graphs,  5  diag.,  I  phot.] 

This  paper  summarises  some  of  the  research  into  the  effect  of  polymer 
additives  on  turbulent  shear  How,  which  was  conducted  at  the  University 
of  Liverpool  between  Oct.  1964  and  Oct.  !9(>6.  It  contains  a  description 
of  the  research,  together  with  the  principal  results,  discussion,  and 
conclusions. 

The  work  was  devoted  to  a  detailed  examination  of  the  mechanism  of 
a  particular  flow  by  gathering  information  on  friction  drag,  velocity 
distribution,  concentration  distribution,  and  correlation  w-ith  Reynolds 
number  and  polymer  concentration  level.  The  particular  flow  chosen 
was  the  fully  developed  turbulent  flow  of  Polyox  WSR-301  solut.ons  in  a 
2-in  dia.  pipe, 

A  maximum  drag  reduction  of  71  was  obtained  at  a  Reynolds  number 
of  1  5  10'  for  solutions  having  polymer  concentration  of  10  weight 

p.p.m.  The  drag-reduction  effect  occurred  only  above  some  "  critical  " 
Reynolds  number  which  was  independent  of  concentration. 

The  polymer  additives  were  found  to  influence  the  flow  in  the  neighbour¬ 
hood  of  a  solid  boundary.  In  this  zone  of  the  flow,  the  eddy  viscosity 
was  found  to  be  much  lower  than  that  of  water.  In  the  ab.sence  of  a 
boundary,  as  in  free  jet  flow,  ihe  polymer  additives  had  no  effect  on  the 
flow  characteristics.  The  experiments  showed  for  the  first  time  that  the 
polymer  molecules  were  uniformly  distributed  across  the  pipe  diameter 
under  all  turbulent  flow  conditions  investigated.  A  method  of  determin¬ 
ing  polymer  concentration  was  devised  for  this  purpose. 

PROPELLERS  AND  PROPl  LSION 

26.705  .4  Rig  for  Measuring  Model  Contra-Rotating  Propeller  Forces,  and  Test 
Results.  Shiphiiiltl.  Shipp.  Rtr..  Ill  (1968),  p.  654  (10  May)  [l.J  pp., 
1  diag.,  I  graph,  1  phot.] 

The  article  describes  apparatus  used  in  the  self-propelled  model  tests 
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carried  out  in  the  Vickers  Ship  Model  Tank,  St  Albans,  on  a  2tX),000-ton 
d.w.  tanker,  as  mentioned  in  Abstract  No.  26,379  (May  1968).  Developed 
at  the  Vickers  tank  to  an  order  placed  by  Slone  Manganese  Marine,  it  is 
the  first  apparatus  available  in  the  U.K.  which  makes  it  possible  to  measure 
independently  the  forces  on  the  separate  componenis  of  a  pair  of  model 
contra-rotating  propellers.  Torque  and  thrust  on  each  member  of  the 
pair  are  measured  by  two  separate  dynamometers. 

A  full,  illustrated  description  of  the  apparatus  is  given.  Mei  'ion  is 
made  of  the  plain  journal  bearings  by  which  the  two  tail  shafts,  one  (solid) 
inside  the  other  which  is  tubular,  are  supported  by  the  stern  tube.  These 
bearings  are  made  from  a  PTFE  type  of  plastic  '.vhich  has  extremely  low 
friction,  and  are  lubricated  by  slow  leakage  of  water  from  the  tank  into 
the  model. 

Test  results  obtained  with  this  equipment  are  given  for  a  71()-ft  container 
ship  with  four  different  propeller  arrangements.  QPC  is  plotted  to  a 
base  of  speed  for  (I)  a  normal  screw  propeller,  (2)  c.r.  propeller  based 
on  Glover's  theory,  (3)  c.r.  propeller  based  on  kerbs'  theory,  and 
(4)  a  single  propeller  in  a  c.r.  propeller  apierture.  As  compared  with 
(1),  (2)  shows  an  improvement  of  about  I0'5"„at  19  knots  and  8  5"„  at 
24  knots,  and  (4)  is  inferior  by  about  l-5°„  over  the  whole  speed  range; 
(3)  is  somewhat  inferior  to  (2).  but  still  markedly  better  than  the  single¬ 
screw  conditions  (I )  and  (4). 

SHIP  PERFORMANCE,  STABILITY,  AND  MANGEL  VRABII.IT\ 

(See  also  Ahsiracis  No.  26.712,  26,713  and  26,723) 

26.706  Ships'  Stabilisers:  Fins  and  Tanks.  Rorke,  J.  ShiphuiU.  Shipp.  Ret  .. 
112  (1968),  p.  185  (9  Aug.)  [3i  pp.,  5  diag.,  4  graphs] 

The  Author  deals  only  with  roll  stabilisation,  since  it  Is  not  practicable 
to  damp  effectively  the  other  two  motions,  pitch  and  heave,  which  are. 
with  roll,  the  most  important  as  regards  the  safely  of  the  ship  and  the 
comfort  of  oassengers  and  crew.  He  summarises  the  standard  theory  of 
rolling  motion  and  rolling  stability  of  a  ship,  and  the  effects  of  stabilisers; 
and  shows  that,  for  the  stabilising  torque  to  be  equal  to  the  sea  rolling 
moment,  the  torque  can  be  expressed  by  a  formula  which  includes  the 
maximum  slope  of  an  equivalent  sinusoidal  wave.  This  slope,  or  angle, 
defines  the  "  power  ”  of  the  stabiliser. 

The  powi-r  of  fin  stabilisers  varies  approximately  as  the  square  of  the 
speed,  being  zero  at  zero  speed.  These  stabilisers  arc  usually  designed 
to  have  a  power  of  5  at  the  ship's  service  speed.  With  this  power,  a  fin 
stabiliser  will  reduce  a  ship's  roll  at  resonance  from  30  out  to  out  to  as 
little  as  3  .  This  residual  roll  is  well  above  the  minimum  that  can  bc 
sensed  by  the  gyroscopic  unit  that  interprets  the  roll  and  passes  the 
necessary  signals  to  the  fin  operating  gear. 

F  111  stabilisers  arc  more  effective  and  elficicnt  than  any  other  system  for 
stabilising  ships  that  operate  at  high  sustained  speeds,  but  their  stabilising 
power  at  low  speed  is  negligible.  On  the  other  hand  the  tank  stabiliser, 
which  IS  independent  of  ship  speed,  will  give  2  to  3  of  stabilising  powei 
from  zero  to  full  speed.  Basically,  the  tank  stabiliser  consists  of  a  tank 
or  tanks  mounted  athwartships.  preferably  at  the  position  of  maximum 
beam.  The  tanks  can  K’  cither  of  the  open-flume  type  or.  as  in  the 
Muirhead-Brown  type  (sec  Abstract  No  25.317,  May  1967),  connected 
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b>  a  water-transfer  duet  at  the  bottom  and  an  air-transfer  duct  at  the  top 
Valves  in  this  air  duct,  operated  by  a  roll-sensing  element,  control  the 
flow  of  water  between  the  tanks.  The  Author  describes  the  way  in  which 
this  system  operates  and  draws  attention  to  its  three  main  advantages, 
namely,  that  the  optimum  roll  reduction  is  achieved  at  or  near  resonance 
of  the  ship;  that  the  residual  roll  about  7  remains  practically  constant 
for  all  sea  periods;  and  that  changes  in  the  GM  of  the  ship  can  be  allowed 
for  by  the  control.  The  system  provides  a  greater  roll  reduction  at  all 
wave  periods  and  for  all  sea  conditions  than  any  other  tank-stabilising 
system.  There  is,  however,  a  technical  limit  to  the  stabilising  power  of 
any  tank  stabiliser  due  to  the  loss  of  ('■M  caused  by  free-surface  effects. 
In  many  ships  the  limit  is  about  2  to  3  . 

Although  less  effective  than  a  tin  stabiliser  at  top  or  service  ship  speed, 
the  tank  stabiliser  has  the  advantage  of  being  cheaper.  Investigations 
are  in  progress  on  the  use  of  both  systems  in  combination,  and  the  Author 
believes  that  it  will  be  possible  to  produce  such  a  combination  at  a  cost 
about  equal  to  that  of  the  fin  system  alone. 

The  Author  describes  briefly  a  method  of  presenting  sea-trial  results 
which  will  help  shipowners  to  decide  whether  or  not  to  fit  stabilisers  in 
ships  on  the  routes  they  cover.  The  method  is  based  on  statistical 
probability  and  provides  a  more  useful  appraisal  of  the  merits  of  a 
stabilising  system  than  a  quoted  roll  reduction  at  resonance.  Briefly,  a 
ship  IS  allowed  to  roll,  both  stabilised  and  unstabilised,  for  about  1 00  cycles 
in  each  of  a  number  of  different  weather  conditions;  and  the  results  are 
plotted  to  give  curves  on  a  base  of  angle  of  roll,  out  to  out,  the  ordinate 
of  each  point  being  the  percentage  number  of  rolls  tha'  exceed  the  roll 
angle  represented  by  its  abscissa. 


STRLCTIRAI.  DESIGN  AND  ITS  APPLICATIONS 

26,707  Developments  with  Respect  to  Ship's  Strength.  Roren,  E.  M.  Q. 
ShiphmU/.  Shipp.  Rcc..  Ill  (1968),  p.  785  (7  June)  [5t  pp.,  10  diag., 
5  graphs] 

In  the  past,  developments  in  shipbuilding  have  been  largely  empirical, 
based  on  experience  at  sea.  This  slow  process  is  unsatisfactory  for 
problems  that  arise  from  the  vcr>  rapid  increase  in  merchant-ship  sire 
ihat  has  taken  place  in  the  past  decade  or  so;  and  recently  investigations 
of  a  more  fundamental  nature  have  been  started  in  connection  with  the 
design  and  cmistruciion  of  tankers  in  the  5(K),(KI0  to  1 ,0(X),000  tons  d.w 
das'  The  main  aspects  of  these  studies  of  the  loading  and  strength  of 
sill,  siruelures  are  the  following: 

( 1 )  Waves  and  wave-induced  loads. 

(2)  Structural  response. 

(.^1  Structural  optimisation,  i.e.  minimisation  of  the  steel  weight 

(4)  Hull  materials,  with  special  reference  to  their  properties  as 

regards  welding,  brittle  fracture,  and  fatigue.  The  use  of  yield- 
controlled  high-lensile  sicci  is  increasing,  but  has  led  to  new 
fatigue  problems, 

(5)  Rational  understanding  of  structural  safety,  i.c.  statistically- 
based  assessments  of  the  margins  of  safety  against  specilied 
types  of  damage. 
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The  Author  deals  mainly  with  items  (1)  and  (2). 

IVaves  and  wave-induced  loads — The  main  purpose  here  is  to  formulate 
statistical  long-term  distributions  for  variables  significant  for  the  scantling 
process,  i.e.  distributions  that  will  apply  for  the  lifetime  of  the  ship.  The 
elements  in  the  calculation  include  the  description  of  the  sea  based  on  the 
Pierson-Moskowitz  wave  spectrum,  which  is  described  and  illustrated  by 
a  graph,  and  the  ship's  response,  both  short-term  and  long-term.  Short¬ 
term  re$F)onse  is  connected  largely  with  definite  circumstances  such  as 
specified  weather  conditions;  long-term  response  is  concerned  with  the 
expected  largest  values  in  the  lifetime  of  the  ship. 

Structural  response — The  calculation  of  stresses  and  deformations  is 
being  greatly  facilitated  by  the  use  of  computers  and  suitable  programs. 
The  two  main  basic  methods  of  calculation  are  the  application  of  two-  and 
three-dimensional  frame  programs  and  of  finite  elements.  These  are 
explained  briefly,  their  use  being  exemplified  by  the  design  of  a  web  frame 
for  a  tanker. 

The  Author  then  discusses  some  st>ecial  strength  problems.  The 
longitudinal  strength  is  mainly  assessed  on  the  basis  of  reasonable  safety 
with  regard  to  collapse  (i.e.  the  yield  moment  of  the  hull  cross-section), 
brittle  fracture,  and  fatigue.  Collapse  is  based  on  plastic  considerations, 
and  brittle  fracture  on  static  considerations  with  regard  to  loads  and 
thermal  conditions.  Fatigue  presents  problems  about  which  considerable 
uncertainty  still  prevails.  One  example  is  connected  with  the  use  of 
"  yield-controlled  ”  steels,  whose  fatigue  strength  is  now  known  not  to 
be  as  high  in  relation  to  the  static  strength  as  was  previously  thought. 

Local  strength  members  are  dimensioned  in  accordance  with  the  eFects 
that  any  possible  damage  would  have  on  the  structural  integrity.  The 
designer  has  to  assess  the  effects  of  both  service  loads  and  extreme  loads. 
The  Author  amplifies  these  remarks  by  giving  examples  that  arise  in 
various  types  of  ship.  For  tankers  he  discusses  first  the  design  of  the 
wash  bulkheads,  which  not  only  reduce  the  danger  of  standing  waves  in 
the  tanks  and  moderate  any  internal  wave  impact,  but  also  play  an 
important  part  in  supporting  bottom  and  deck  structures.  They  arc  at 
present  analysed  by  the  finite-element  method,  which  enables  the  distribu¬ 
tion  of  stresses  and  deformations  to  be  calculated  with  high  precision. 

Other  problems  discussed  in  connection  with  local  strength  in  tankers 
are:  the  design  of  web  frames;  the  distribution  of  stress  in  corner  and 
brac'xct  areas,  structural  stability  around  openings  for  longitudinals  and 
other  ope.nings  in  highly-stressed  areas;  the  web-plate  thickness  of  deep 
transverse  girders;  the  docking  of  large  ships;  and  the  inspection  of 
large  tanks. 

Problems  associated  with  bulk  carriers  and  container  ships  are  also 
mentioned.  The  dc'ck  structure  of  a  bulk  carrier  is  often  designed  in 
such  a  way  that  a  centreline  girder  is  only  partly  clfcciive  in  th>, 
longitudinal  strength,  but  the  extent  to  which  the  girder  shares  in  the 
hull  .section  modulus  can  he  determined  fairly  simply.  Important  factors 
in  the  calculation  are  the  stiffness  of  the  transverse  deck  strips  and  the 
terminal  conditions  of  the  deck  girders.  Also  discussed  arc  the  manner 
in  which  a  large  part  of  the  load  on  the  double  bottom  is  transferred  to  the 
ship's  sides  by  the  transverse  bulkheads;  and  the  design  of  side-tank  frames. 

Container  ships  necessarily  have  extremely  broad  hatches,  often 


85  90"„  of  the  ship's  breadth.  The  torsional  stiffness  of  the  hull  could 
therefore  he  so  small  that  large  vsarping  motions  would  affect  the  lightness 
of  the  hatches.  Methods  of  counteracting  these  effects  are  briefly 
mentioned.  Present  design  methods  are  based  on  the  general  torsion 
theory  of  thin-wailed  structures,  but  the  application  of  finite  elements  is 
being  studied. 

Finally,  the  Author  discusses  the  avoidance  of  vibrations  in  super¬ 
structures  and  afterbodies.  It  is  essential  that  the  stiffness  of  the  super¬ 
structure  and  its  attachment  to  the  hull  are  such  that  its  lowest  natural 
frequency  is  above  any  e.xcitation  frequency,  e  g.  frequencies  due  to  the 
propeller  blades  or  unbalanced  engine  forces  and  moments.  The  principal 
type  of  superstructure  motion  to  be  avoided  is  illustrated;  it  is,  in  effect, 
an  alternating  rise  and  fall  of  each  end  of  the  superstructure.  As  regards 
tank  structures  in  the  afterbody,  it  is  important  to  avoid  vibrations  that 
can  lead  to  crack  propagation,  and  the  natural  frequencies  of  the  structures 
must  be  suitably  controlled. 

26.708  The  Torsional  Behaviour  of  Ships  with  Large  Hatch  Openings:  Some 
Further  Kxperiments.  Part  2.  Wildi,  G.  de.  Shipp,  fforh!  A  Shiph.. 
161  (1968),  p.  423  tFeb.)  (31  pp  ,  I  tab.,  12  diag.] 

Part  1  of  this  article  is  covered  by  Abstract  No.  26,530  (July  1968). 
Part  2  is  based  largely  on  earlier  work  by  the  same  Author  (see  Abstract 
No.  25,471,  July  1967).  It  presents,  in  the  form  of  appendices  to  Part  i, 
theoretical  methods  for:  (I)  Evaluating  the  influence  of  deck  structure 
inside  the  line  of  openings.  (2)  Idealising  the  actual  cross-section  to  an 
.ipen  single-wall  cross-section  and  calculating  the  torsional  rigidity  under 
unrestrained  warping.  (3)  Calculating  the  warping  rigidity  and  other 
sectional  properties. 

26.709  The  Reduction  in  the  Strength  of  Hull  Structures  Caused  by  Making 
Openings  and  Subsequently  Closing  Them  [in  the  Course  of  Repair  Mork] 

tin  Russian).  Ra«*ban<iv,  N.  V..  and  Chibirvak,  I.  M.  StuhnwrUe. 
No.  9(1967),  p.  10  (Sept  I  [4  pp  ,  4  ref..  I  tab..  2  graphs.  2  diag.] 

Fspecially  in  ship  repair  work,  it  is  often  necessary  to  make  openings  in 
a  hull  which  are  subsequently  closed  or  suitably  reinforced.  Making 
such  openings  causes  redistribution  of  stresses,  and  residual  stresses 
remain  after  the  openings  have  been  closed.  These  residual  stresses  may, 
when  added  to  the  overall  hull-bending  stresses,  lead  lo  cracking  in  parts 
of  the  structure  Replacement  of  large  parts  of  the  shell  plating  and 
side  framing  is  most  often  occasioned  by  general  nialerial  wastage.  In 
noiihein  waters  ice  damage  is  another  important  cause;  some  particulars 
.irc  given  of  extensive  repairs  to  the  umber  carrier  Sil<ii/<  \  (sec  Abstract 
No  24,872,  Dec.  1966)  over  about  a  third  of  her  length  on  both  sides. 
On  the  starboard  side,  the  cut-away  region  included  the  sheer  strakc  and 
part  o(  the  bilge  strakc,  and  much  of  the  framing  was  cut  avvav 

ilic  ,\ut!iors  cvHisidcr  the  problem  of  calculating  the  stress  condition 
ot  a  hull  when  a  large  anuuini  tif  plaiing  and  framing  is  being  renewed; 
'iich  calculaiion  is  necessary  for  evaluating  residual  siicsses.  siiength.  and 
sagging  dcdection.  this  last  being  particulaily  important  for  relatively 
flexible  hulls.  A  hull  from  which  sirakcs  (>f  side  plating  have  been 
removed  vni  one  or  both  sides  is  treated  as  a  composite  beam  made  up 
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of  two  beams  of  varying  cross-section,  representing  the  deck  and  bottom 
portions  respectively.  These  portions  are  joined  by  the  frames,  which 
are  considered  to  be  fixed  in  their  transverse  planes,  but  elastically 
compliant  in  shear.  The  ends  of  the  deck  and  bottom  portions  arc 
considered  to  be  rigidly  joined  but  free  to  move  as  a  whole.  Equations 
are  given  for  bending  moment,  direct  stress  in  the  deck  and  bottom 
portions,  and  deflection,  over  the  length  of  the  composite  beam.  In 
cases  where  the  ship  has  a  long  parallel  body,  and  the  same  length  and 
(constant)  depth  of  plating  is  removed  on  both  sides,  these  equations  are 
easily  solved. 

The  Authors  have  calculated  the  changes  in  strength  of  a  ship  97-4  m 
(319  6  ft)  in  length  (L).  14-4  m  (47-2  ft)  in  breadth,  6-9  m  (22-6  ft)  in 
depth,  and  having  a  simple  midship  section  (shown  in  a  sketch),  when  a 
strake  of  plating  is  removed  from  both  sides  over  lengths  of  i  L.  j  L,  and 
J  L  (centred  on  the  midship  section),  and  also  when  the  plating  is  removed 
from  one  side  over  j  L.  All  the  frames  are  retained.  The  results  are 
presented  graphically,  the  stresses  in  the  deck  and  bottom  portions  of  the 
composite  beam  being  shown  as  a  function  of  the  length  of  plating 
removed.  Deflections  can  be  3-4-5  times  greater  than  those  of  the  intact 
hull;  however,  when  plating  is  removed  on  one  side  only  the  hull  behaves 
as  though  it  were  an  integral  beam. 

All  methods  of  reinforcing  openings  assume  that,  during  the  installation 
of  the  reinforcement,  the  structure  is  in  an  unstressed  condition.  It  is 
therefore  necessary  to  ascertain  what  additional  stresses  are  caused  b> 
installing  reinforcements  in  a  stressed  structure.  It  is  shown  how  this 
can  be  done  using  mathematical  elasticity  theory;  formulae  are  derived 
for  the  stress  distributions,  taking  account  of  any  dilTcrcnce  between  the 
stiffness  of  the  original  hull  plating  and  that  of  the  closure  or  reinforce¬ 
ment.  As  an  example,  the  case  is  examined  of  a  circular  hole  being  cut 
in  a  stressed  plate  and  then  filled  in  with  a  plate  of  greater  stiffness.  It  is 
shown  that  the  stresses  set  up  depend  not  only  on  the  loads,  but  also  on 
the  overall  bending  stresses,  operative  at  the  times  when  the  opening  is 
made  and  closed.  A  table  illustrates  the  variation  of  the  stresses  set  up 
around  such  a  patch  with  stiffness  ratio,  and  with  the  relation  of  the 
overall  stress  (in  the  plating  concerned)  during  repair  to  that  during 
service.  It  appears  from  this  table  that  the  stresses  around  the  patch 
can  be  considerably  reduced  by  suitable  selection  of  the  thicknesses  of  the 
repair  plate  and  of  the  basic  hull  plating.  In  order  to  limit  such  stresses. 
It  IS  necessary  to  ensure  that  the  stresses  caused  by  overall  hull  bending 
in  the  region  of  the  hull  under  repair  are  as  small  as  possible. 


WEEDING  AND  OlllER  METHODS  OE  CONSTRl  C  TION 

26,710  Plasma-Arc  Welding  Processes.  Privo/mk.  E.  J.  Paper  Sa 

67  /)/.  46.  preseiiietl  15  18  May  19(i7  (7  pp.,  3  ref,  7  lab.,  I  graph. 
5  diag.,  12  phot  ] 

The  plasma-arc  welding  priK'css  can  be  regarded  as  a  modification  of 
the  conventional  tungsten  mert-gas  (3  ICi)  process,  the  main  dilferences 
being  in  arc  conliguration  and  in  the  function  of  the  inert  gas.  The 
principles  and  applications  of  high-current  (150  .3(X)  A)  and  low-current 
(0  1  15  A)  plasma  welding  with  "transferred  "  or  "  non-transferred  " 
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arc  are  described.  High-quality  single-pass  welds  can  be  produced  in 
material  thicknesses  ranging  from  0-5  to  0  001  in.  The  welds  can  be 
made  at  higher  speeds  and  lower  overall  costs  than  welds  made  in 
comparable  thicknesses  of  material  with  the  TIG  process;  this  is  illus¬ 
trated  by  data.  Typical  welding  conditions  are  ^iven  for  various  steels, 
nickel  and  copper  alloys,  and  titanium,  in  the  thickness  range  mentioned, 
f  dge  preparation  for  single-pass  welds  is  a  square  butt;  information  is 
given  on  edge  preparation  for  two  passes. 

26.711  .\ppliance  for  Clamping  during  Welding  (in  German).  H'erksuin  und 
Bfiruh.  100  (1967),  p  836  (Nov.)  [j  p.,  I  diag.] 

A  brief  description  is  given  of  the  Elbe  clamping  press,  which  is  designed 
to  position  and  hold  ferrous  parts  together  for  welding.  It  is  intended  for 
use.  in  shipbuilding  and  other  industries,  when  welding  such  parts  as 
frames,  girders,  and  stiffeners  to  flat  material  lying  in  the  horizontal 
position;  the  frame,  etc.,  can  be  from  150  to  750  mm,  i.e.  5-9  to  29  5  in. 
deep.  The  correct  relative  position  of  the  parts  in  the  horizontal  plane 
IS  obtained  through  handwheel  control;  the  parts  are  held  together  by 
an  arrangement  of  two  electromagnets  (each  capable  of  a  force  of  3  tons), 
and  a  hand-hydraulic  pressure-pad  (capable  of  4  tons  force).  Welding 
of  long  pans  entails  either  moving  the  press  from  time  to  time,  or  using 
two  presses  simultaneously. 

The  article  gives  further  details  of  this  clamping  press,  and  includes  a 
general-arrangement  drawing  The  press  is  produced  by  Hans  Koch 
( Werk/eugmaschincn),  of  Geesthacht  (near  Hamburg). 

SHIPBIILDING  (GENERAL) 

26.712  Fotini  L  Bulk  Carrier  for  Livanos  Interests.  Shipp.  H'orld  <4  Shiph.. 
161  (1968).  p.  403  (Feb.)  [7  pp  ,  2  tab  ,  7  graphs.  9  diag.,  4  phot  ] 

The  74,2(X)-ton  d.w  Fo/i/ti  I.  is  the  largest  ship  yet  built  by  the  Hakodate 
Dock  C  o,  Ltd,  Hokkaido.  Japan.  She  is  owned  by  F.lcapitaine  Inc.,  of 
Monri'via.  an  affiliate  of  C  eres  Hellenic  Enterprises  Ltd,  Piraeus,  and  is 
the  first  of  SIS  ships  (two  of  74,2(K)  and  four  of  25.(K)0  tons  d.w.)  on  order 
at  this  yard  for  Livanos  interests.  She  can  transit  the  Panama  Canal. 
Automation  of  the  mam  and  ausiliary  machinery  allows  the  engine  room 
to  he  unattended  at  night  The  ship  conforms  to  the  American  Bureau 
of  Shipping  classification  A I  F  <St  AMS  as  a  bulk  carrier  strengthened  for 
heavy  cargoes  with  Nos  2,  4,  6.  and  8  holds  empty.  Any  type  of  grain 
with  a  stowage  factor  of  45  70  cu  ft  ton  can  be  carried  to  the  full  capacity 


of  the  nine  holds 

The  principal  particulars  arc: 

Length,  o  a .  858  I  ft 

b.p .  800  ft 

Breadth,  moulded  106  ft 

Depth,  moulded  .  60  ft 

Design  draught,  moulded  38  ft 

Deadweight .  74,203  tons 

Design  load  displacement  .  76,271  tons 

Full  load  displacement  on  summer  load  line  90.153  tons 
Gross  tonnage  .36,365 
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Cargo  capacities,  grain  . 

.  2.961.329  cu  ft 

bale  .... 

.  2.931.623  cu  ft 

ore  (in  Nos  1.  3,  5,  7. 

and  9)  .  .  . 

1 .606.580  cu  ft 

Ballast  capacity . 

.  1.236,584  cu  ft 

Service  speed . 

16-25  knots 

Cruising  range . 

.  25.000  miles 

The  luyoui  is  of  all-afi  type,  with  poop  iind  forecastle  The  bow  ts  of 
combined  cylindrical  and  bulbous  form;  it  extends  1 1  -4  ft  forward  of  the 
FP,  and  its  sectional  area  at  the  FP  is  9  f>°„  of  the  ship's  midship  section. 
The  round-plate  stem  is  sharply  raked  above  water.  A  streamlined 
balanced  rudder  is  fitted  below  the  cruiser  stern.  All  hatches  have 
MacGregor  fore-and-aft  sliding  steel  covers  operated  by  electric  winches. 
Nos  1,  6,  and  9  holds  and  hatches  are  slightly  smaller  than  the  remainder. 
Upper  and  lower  wing  ballast  tanks  arc  provided.  In  the  cargo  section, 
the  intermediate  transverse  bulkheads  are  corrugated,  those  bounding 
No.  6  hold  horizontally  and  the  others  vertically. 

When  designing  the  ship,  some  eighteen  possible  lo.tdtng  or  ballast 
conditions  were  examined;  these  involved  cargo  stowage  factors  ranging 
from  20  to  48  cu  ft  ton.  Four  of  these  conditions  (heavy  cargo,  bauxite, 
coal,  ballast)  are  shown  in  diagrams,  together  with  the  resulting  bending- 
moment  and  shear-force  curves  and  relevant  hydrodynamic  data. 
Departure  and  arrival  conditions  when  carrying  gram  with  stowage  factors 
ranging  from  45  to  70  cu  ft  ton  were  also  studied,  and  the  results  are 
summarised  in  a  table.  These  studies  are  based  on  loaded  operation  at 
a  freebtvard  draught  of  over  44  ft.  authorised  because  of  compliance  with 
the  stringent  reduced-freeboard  conditions  (which  are  outlined)  of  the 
1966  Load  Line  Convention. 

There  are  eight  sets  of  10  5-ton  auiomaiic-tension  mooring  winches, 
two  sets  of  8  4-ton  winches  for  the  hatch  covers.  ;ind  a  65-ton  anchor 
windlass.  There  is  no  cargo-handling  gear,  but  a  miibile  bucket-crane 
(stowed  in  the  forecastle)  is  carried;  this  is  tised  mainly  for  cleaning  out 
the  holds. 

The  accommodation,  which  is  an -conditioned  and  linished  in  plasiic- 
overlatd  plywood,  provides  single-berth  cabins  for  a  total  complement 
of  41.  but  the  ship  will  normally  operate  with  a  crew  of  28.  There  is  a 
swimming  pool  on  the  bridge  deck,  and  a  lift  between  this  deck  and  the 
engine  room. 

The  main  engine  is  a  l,'raga-Sul/ci  9RD90.  with  a  normal  service  output 
of  18.6,50  b  h.p.  at  115  r.p.ni.  and  a  rated  output  of  2().'t(H)  b.h  p  at 
119  r.p.m.  The  engine  can  be  controlled  from  the  bridge  or  from  a 
port-side  machinery  control  room  in  the  engine  room.  It  drives  a  live- 
bladcd  2 1 -ft  diameter  propeller.  There  are  tvwv  6(KI-kW  Diesel-alternators 
and  one  of  3(')0  kW;  they  have  medium-speed  Daihatsu  engines.  W  hen 
at  sea.  power  is  obtained  from  a  620-kW  turbo-alternator  powered  by  a 
LJraga  steam  turbine  developing  920  h  p.  at  1 ,8(X)  r.p.m.  Steam  is  supplied 
by  a  C  yclotherm  auxiliary  boiler  with  an  output  of  5.940  lb  hr  at  1 14  lb 
sq  in.  and  an  exhaust-gas  boiler  rated  at  1.5.750  lb  hr  at  114  lb  sq  in. 
Most  of  the  auxiliary  equipment  is  of  .lapanese  manufacture,  hut  Graviner 
(CoInbrvMvk)  Ltd  have  supplied  the  oil-mist  detectors  and  the  scavenge- 
duet  fire  detector  for  the  main  engine. 
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The  condiiions  and  results  id'  speed  trials  and  mameuvring  trials  are 
given.  pariK  in  tahulur  and  graphical  form.  The  trials  included  crash- 
stop  astern  and  ahead  tests,  stopping  inertia  tests,  and  turning  tests. 

The  article  includes  genet al-arrangement  and  midship-section  drawings, 
machineiv-lavout  drawings,  and  photographs  of  the  bridge  and  control- 
room  consoles. 


26,713  Balbina  .lapanese-Built  Multi-Purpose  Carrier.  Shipp.  World  &  Shiph.. 
160  (l%7),  p.  1727  (Oct.)  [6  pp.,  2  tab..  3  graphs.  1  diag..  5  phot.] 

The  75.67i).ion  d.w.  oil  ore  bulk  carrier  Btilhhio  was  built  by  the  Kure 
Shipbuilding  &  iingineeiing  Co.  Ltd.  for  S.A.  di  Naviga/ione  Mariltima 
Dorado,  of  Sw it/eiland.  and  ran  sea  trials  in  June  IV67.  Her  principal 
pai  licul.iis  are : 


l.cngili.  o.a . 

h.p . 

Breadth,  moulded  .  .  . 

Depth,  moulded  .  . 

Design  draught,  moulded 
Mavimum  draught,  moulded 
fiross  tonnage.  Liberian 
Deadweight  at  design  draught 
IXadweight  at  masimum  draught 
(  .ipacii>  ( lilt)  fulll 
(  argo  holds  giain 
Ballast  w.iter 
f  uel-oil  i.inks 

Trial  speed  on  40-11  draught 
Servke  sireed  on  42  .^-ft  draught  . 


254  5  m  (834  75  ft) 

243  m  (797  2  ft) 

.36  5  m  (119  75  ft) 

20  m  (65  6  ft) 

12  9  m  (42  3  ft) 

13  4  m  (43  9  ft) 

43.449  8 
75,673  tons 

79.450  tons 

96.242  cu  m  (3.398.800  cu  ft ) 
31.081  cu  m  (1,097.6(X)  cu  ft) 
4,227  cu  m  (149.275  cu  ft) 

16  38  knots 
15  knots 


The  ship  li.is  a  single  continuous  freebivard  deck,  a  short  raised 
foree.isilc.  .i  Mv-tier  supersiruciure aft  (the  four  upper  tiers  being  separated 
fron  the  funnel),  a  bul'oous  bow  well  faired  into  a  soft-nosed  clipper  stem. 
.1  ii.insom  stern.  ,md  .i  "  Manner"  type  stern  frame  and  rudder.  There 
are  nine  e.iigo  holds.  Nos  4  and  6  being  shorter  th  tn  the  rest.  Laeh  hold 
Is  sei'.ed  Iw  a  single  h.iieh  titled  with  MacCiregor  side-rolling  covers. 
\ll  the  holds  e.iii  be  used  for  gr.tin.  ore.  grade  ".A"  petroleum  products. 
O'  w.iier  b.ill.isi  Shifiiiiu  boards  are  not  required.  On  each  side  of  the 
c.irgo  section  there  are  hie  upper  wing  i.inks  which  can  also  be  used  for 
w.iier  ball.isi.  1  he  double-bottom  t.inks  in  the  cargo  section  can  carrv 
w.iier  b.ill.ist  .iiul  or  fuel  as  required.  I  uel  is  .iKo  earned  in  deep  tanks 
forw.iid  of  No  I  hold  .iiid  in  two  deep  wine-tanks  in  wav  of  the  foi  w.trd 
end  of  the  engine  room. 

He.ivv  c.iigoes  can  be  earned  tn  alternate  holds  with  the  remainder 
empiv  The  hull,  including  the  double  bottom  m  wav  of  the  holds,  is 
longittidin.illv  framed,  and  the  holds  aic  separated  by  vcrlicallv  corrugated 
bulkheads;  other  bulkheads  .ire  of  (lal  plate  with  vertical  stilfeners. 
The  double  bottom  m  the  engine  room  is  of  cellular  consiruclion.  There 
are  two  bilge  wells  (one  port  and  one  starboard)  at  the  after  end  of  each 
cargo  hold,  and  port  and  starboard  pipe  tunnels  run  the  full  length  of 
the  caigo  section  A  double  main-ballast  line  runs  through  a  duct  keel 
forward  from  the  pump  room  ;  the  lines  are  of  450  mm  (17  7  in)  diameter, 
.ind  a  hvdiaulic.tllv-opcTaled  valve  aiiil  a  sfiecial  bcll-moulh  arc  lilted  on 


each  suction.  Stripping  is  performed  by  a  150-lons  hr  water  eductor 
which  is  supplied  from  the  ballast  pump. 

There  are  two  steam-turbine  driven  main  cargo  pumps,  each  of  3.0(K) 
tons/hr  capacity,  and  two  300  tons'hr  steam  duplex  pumps.  Two 
different  grades  of  oil  can  be  handled  simultaneously  by  means  of  two 
independent  oil-line  systems,  one  for  holds  Nos  I  to  4  and  the  other  for 
holds  Nos  5  to  9.  The  Golar  Vent-Dry  system  for  gas-freeing  and  drying 
the  holds  is  described;  it  consists  of  a  steam-turbine  driven  fan  and  air¬ 
heating  steam  coils.  Oil  cargo  can  be  heated  by  steam  coils  from  .11  F 
to  ISO  F  when  the  sea  temperature  is  41  F  Cargo  valves  can  be 
operated  hydraulically  from  a  control  station  at  the  front  of  the  deck¬ 
house,  or  from  the  pump  room.  Valve  positions  and  liquid  levels  are 
indicated  in  the  control  station. 

The  main  engine  is  an  I.H.l.-Sulzer  8RD90.  with  a  normal  output  of 
16,500  b.h.p.  at  118  r.p.m.  and  a  maximum  continuous  rating  of  I8.4(X) 
b.h.p.  at  122  r.p.m.  It  drives  a  20  6-ft  diameter  hve-bladed  propeller, 
which  can  be  removed  without  unshipping  the  rudder. 

Electrical  power  is  obtained  from  one  600-kW  turbo-alternator  having 
a  multi-stage  waste-heat  turbine,  and  two  975-b.h.p..  650-kW  Diesel  sets. 
There  isalsoa  lOO-kW  Diesel  emergency  set  Steam-raising  plant  consists 
of  a  two-drum,  single-burner  oil-fired  boiler  rated  at  47  tons  hr  at 
227-6  lb  sq  in  and  446  F.  and  a  La  Mont  type  exhaust-gas  boiler  rated 
at  5  5  tons  hr. 

Details  of  some  fuel<onsumption  calculations  relating  to  the  ship's 
official  sea  trials  when  running  under  («)  maximum,  and  (/>)  normal  power 
conditions  are  given.  Analyses  of  the  Diesel  oil  and  the  bunker  oil  used 
during  (a)  and  (6)  respectively  are  shown  in  a  table.  Speed  power 
curves  obtained  during  sea  trials  are  given  A  Geiger  torsiograph  was 
used  to  measure  the  additional  stresses  due  to  torsional  vibration  in  the 
crankshaft  and  propulsion  shafting  in  the  speed  range  25  to  140  r  p.m  ; 
results  are  presented  in  tabular  and  graphical  form. 

General-arrangement  drawings  of  the  ship,  and  photographs  of  the 
engine  room,  the  main  control  console,  and  the  deck  layout  are  included. 

26,714  Two  20,700-ton  d.w.  Bulk  Carriers  Join  the  Sugar  Line  Fleet.  Motor  Ship. 
49  ( I968»,  p.  161  (Julyt  (7  pp  ,  2  tab..  8  diag..  8  phot.] 

The  bulk-sugar  carriers  Sunur  (  rvsial  and  Simiir  Producer,  both  built 
by  the  Port  Glasgow  yard  of  the  Scott-Lithgow  grou;v.  recently  entered 
the  service  of  Sugar  Line  Ltd.  a  company  in  the  Tate  &  Lyle  group. 
These  sister  ships  carry  unrefined  sugar  from  the  West  Indies  to  London, 
as  this  IS  a  seasonal  trade,  they  had  also  to  be  suitable  for  other  bulk 
cargires.  Further  requirements  which  had  to  be  met  included  ship 
dimensions  to  suit  the  discharging  terminal  at  the  refinery  at  Silvertown, 
on  the  Thames.  The  unloading  wharf  (which  has  a  conveyor  system) 
has  been  increased  in  size,  allowing  the  ships  to  be  longer  than  the  Line's 
older  vessels  (e  g.  the  8.5<X)-ton  d.w  .Su/aar  l  orricr,  built  in  1960  see 
Abstract  No.  16.616.  July  I960).  The  length  chosen  was  550  ft  overall; 
this  IS  almost  the  maximum  length  if  the  ships  arc  to  he  able  to  turn  in 
the  river  near  the  terminal.  There  were  also  draught  limitations  to 
consider,  particularly  at  this  terminal,  and  breadth  was  restricted  to 
enable  the  ships  to  use  the  St  Lawrence  Seaway.  The  ships  can  carry 
I7,5(X)  tons  of  sugar  on  a  f  w  draught  of  29  ft  The  maximum  draught 


478 


of  31  ft  4  in  will  be  usable  for  ore  cargoes  and  for  grain  with  a  stowage 
factor  heavier  than  50  cu  ft  ton;  this  draught  is  obtained  on  a  "  B-60'’„  " 
freeboard,  under  the  l%f>  International  Convention  on  Load  Lines 
(the  Siinar  Cry.sliil  was  ;ne  first  British-built  ship  to  take  advantage  of 
these  new  regulations).  The  principal  particulars  of  the  two  ships  are: 


Length,  o.a.  .  .  .  . 

b.p. 

Breadth,  moulded  . 

Depth,  moulded 

Draught,  loaded 

Deadweight,  corresponding 

Draught,  light 

Light  ship  weight 

Register  tonnage  .  .  ,  . 

BIcKk  coefficient,  on  load  draught 

Service  spieed . 

Complement . 

Cargo  capacitv,  hold  (grain) 
hatches 
wing  tanks  . 
Total 


550  ft 
520  ft 
73  ft 
41  5  ft 

31  3  ft 
20,7(X)  tons 
8  1  ft 
6,155  tons 

13,894  gross,  8,203  net 
0  789 
15  J  knots 

32 

677,173  cu  ft 
54.184  cu  ft 
309.244  cu  ft 
1.040,601  cu  ft 


The  description  given  in  the  article  applies  to  both  ships,  and  includes 
general-arrangement  drawings,  a  midship-section  drawing  (giving  scant¬ 
lings  and  indicating  scantling  reductions  made  possible  b>  applying 
"corrosion  conin'!  "i.  and  machinery-arrangement  drawings. 

The  engine  roon.  and  superstructure  are  aft;  there  is  a  short  forecastle 
and  a  poop  The  five  holds  are  designed  to  facilitate  the  handling  of 
sugar  by  the  owners'  1 2 (-ton  shore  cranes,  which  are  fitted  with  grabs. 
The  longitudinal  bulkheads  are  5  ft  outboard  of  the  hatch  square,  thus 
reducing  (he  likelihood  of  damage  from  the  grabs.  Nos  2  to  5  holds  are 
flanked  by  wing  tanks  extending  from  top  to  bottom;  No.  I  hold  has 
upper  wing  ballast-tanks  and  combined  double-bottom  hopper  tanks. 
Grain  can  be  earned  in  the  holds  and  side  tanks.  The  article  includes  a 
(able  of  tank  capacities,  and  a  deadweight  scale. 

For  handling  cargiH's  other  than  sugar,  each  ship  has  ten  71-ton 
derricks;  there  is  one  pair  at  the  forward  end  of  No.  I  hold,  and  two 
pairs  are  mounted  between  Nos  2  and  3  holds  and  two  pairs  between 
Nos  4  and  5  holds.  Lach  boom  is  stowed  in  a  raised  position  athwari- 
ships.  diagonally  from  the  foot  of  its  post  to  the  head  of  the  other  post 
of  the  pair.  For  periods  of  trading  operations  during  which  the  ship's 
cargo-handling  equipment  is  not  used,  masthead  platforms  provide 
access  for  fitting  and  removing  the  derrick  bUK'ks  (while  the  booms  are 
in  the  stowed  position).  This  stowage  arrangement  also  allows  the 
hatches  to  be  opened  without  the  need  to  top  the  derricks. 

The  ten  cargo  winches,  all  of  7(  tons  capacity  and  supplied  by  the 
Norwinch  group,  are  hydraulically  driven;  those  serving  Nos  I  and  5 
holds  are  self-tensioning  for  mooring  and  Seaway  purposes.  There  is  also 
a  hydraulic  12-ion  self-tensioning  mooring  winch  aft,  and  a  hydraulic 
windlass  forward.  The  cargo  winches  (apart  from  the  two  on  the  fore¬ 
castle  deck)  are  mounted  on  mast-houses. 

A  Lithgow  ram  bow  is  lined  The  stern  frame  is  of  the  clearwater 


l>pe.  The  spade  rudder,  which  is  coniparalisel>  small  and  of  Burmeislcr 
&  Warn  design,  can  he  readil>  inspected  and  ns  hearings  can  be  changed 
without  dirticults  (there  is  a  risk  of  the  rudder  bottoming  at  the  sugar 
lerminals)  The  article  includes  drawings  of  the  stern,  showing  the  rudder 
arrangement.  (See  also  Abstract  No.  23.856.  Jan.  1966.) 

The  main  deck  has  a  J-in  coating  of  Bargex  (a  composition  produced  by 
Lniversal  Highways);  the  deckhouses  and  the  hold  surfaces  are  coated 
with  epoxy  paints.  Other  anti-corrosion  measures  include  non-meiallic 
pariiiions  in  the  accommodation  shower-rooms,  some  plastics-lined 
stripping  lines,  and  Tufnol  bushes  in  the  fairleads  and  in  the  grain-hatch 
toggle  hinges  (these  toggles,  shown  in  a  photograph,  can  he  tightened  by 
a  single  turn  of  the  spanner). 

The  two  ships  are  ecpiippeu  with  the  first  examples  of  Marconi  Marine's 
integrated  bridge  console;  the  console,  which  includes  the  steering  unit, 
is  set  1 5  ft  back  from  the  sloping  windows  of  the  wheelhouse  front  (certain 
navigation  and  other  instruments  arc  mounted  above  the  windows).  The 
article  briefly  describes  the  layout  of  the  console  equipment. 

The  main  engine,  a  Kincaid  B.  &  W.  674  VT2BF-160  rated  at  9,00t) 
o  h.p.  at  115  r  p.m.,  is  controlled  from  a  well-equipped  console  on  the 
engine-room  lower  flat  Ballast  operatiims  are  controlled  from  a  separate 
panel  in  the  engine  room  by  a  Hansen  hydraulic  system. 

There  is  accommodation  for  a  complement  of  33.  As  m  the  owners' 
earlier  ships,  there  is  a  main  double  stairway .  Store  rooms  are  centralised, 
enabling  a  portable  roller  conveyor  to  be  used. 

26,715  Frederick  Carter-  Twin-Screw  Train  Ferry  for  Newfoundland  Service. 

ShiphuUd.  Shipp.  Rfi  .  Ill  (1968),  p.  822  ( 14  June)  (3  pp  .  1  tab  .  8  diag.. 
2  phot.] 

The  Frederick  Carter  is  ;i  large  icebreaking  rail  and  vehicle  ferry  built 
for  Canadian  National  Railways  by  Davie  Shipbuilding  Ltd.  I.au/on. 
Ouebec.  for  operation  Kuwecn  Nova  Scotia  and  Newfoundland  Her 
principal  particulars  are 


1  ength.  o.a 

487  ft 

bp 

450  fl 

Beam,  moulded 

69  ft 

Depth,  moulded,  lo  mam  deck 

27  ft 

upper  deck 

48  fl 

Draught,  scantling 

21  ft 

summer,  s  ilt  w.itci 

20  f) 

Service  speed 

18  knots 

Summer  displacement  (appros  i 

10. 8")^  tons 

(lew 

hh 

(  apaciiy 

Road  trucks 

12 

I  reighi  cars  (rail) 

39 

The  transversely-framed  hull  is  built  to  Lloyd's  Register  Class  I  for 
operation  in  ice.  and  has  a  bow  raked  aft  below  the  waterline  to  assist 
icebreaking.  The  heeling  tanks  which,  together  with  trimming  tanks, 
have  been  fitted  to  control  heel  and  trim  while  freight  cars  are  being  Uraded 
and  unloaded,  can  .ilso  be  used  to  assist  in  freeing  the  vessel  from  an 
ice  field  by  a  rapid  tiaiisfer  of  water  from  one  sule  to  the  other 


The  machiner>  is  amidships,  and  exhausis  through  side  trunks  and 
funnels.  Therearefour  1 2-cylinder  PC’2V4(K)C'rosslcy  Pielstick  engines,  two 
geared  to  each  of  the  two  propeller  shafts  driving  KaMeWa  controllable- 
pitch  propellers  of  13  ft  5V  in  diameter  through  2-6  to  I  De  Schelde 
gearboxes  and  Vulcan  Sinclair  hydraulic  couplings.  The  engines,  which 
have  a  m.c.r.  of  6.(XX)  b.h.p.,  develop  3,718  b.h.p.  each  at  483  r.p  m. 

The  ship  can  carry  39  loaded  rail  freight  cars,  each  45  ft  long,  on  five 
lines  of  track  at  main-deck  Icsel,  and  12  large  road  trucks  at  upper-deck 
Icsel.  Loading  and  discharge  of  the  freight  cars  takes  place  through 
the  after  end  of  the  totally-enclosed  tweendeck;  the  road  trucks  are 
driven  on  and  otT  at  upper-deck  level  hy  raised  shore  ramps  A  Hume- 
type  passive  roll-stabilising  system  has  been  fuied;  it  incorporates  a  fasi- 
acting  gravity  dump  system.  A  Norris  Warming  high-velocity  ventilation 
system  copes  with  the  exhausts  of  Diesel-driven  compressors  on 
refrigerated  vehicles. 

The  jet  type  bow  thruster  is  specially  designed  to  work  elVeciivcly 
in  broken  or  slush  ice.  the  pump  inlel  being  placed  well  below  the  water¬ 
line.  The  streamlined  ruddei  is  also  of  special  design  and  strengthened 
for  navigation  in  ice.  An  ice  knife  under  the  stern,  in  way  of  the  rudder 
sirKk,  protects  the  rudder  when  the  vessel  hacks  into  ice 

The  wheelhouse  is  touillv  enclosed  to  give  maximum  proleclion  during 
the  year-round  operation,  much  of  it  in  severe  weather.  Kor  the  same 
reason,  special  attention  has  been  given  to  healing,  ventilating,  and 
insulating  the  crew  accommodation. 

26,716  Europic  Ferry  New  Ku-Ru  Ship  for  the  Kclixxiowc  Ivuropurl  Route. 

SliiphiiiUI  Shipp  Kii  .111  (I9h8l,  p.  232  (Ih  bcb.)  (5  pp..  I  tab..  2  diag.. 
1 1  phot  .  2  diag.] 

The  l.wopu  firry  was  built  by  Swan  Hunter  for  the  Atlaniic  Sieam 
Navigation  (  ompany  s  f  elixsiowe  1  uii'pori  service  and  provides  a 
fast  road  sea  cargo  service  between  the  I  K.  and  the  (oniineni. 
Her  principal  parliculars  are; 

l  ength,  o  a  451  3  ft 

b  p  42(>  ft 

Breadth,  moulded  hn  5  ft 

IX-pth,  moulded  .38  fl 

Draught,  maximum  15  ft 

IXadweight  3.t)2t>  ions 

dross  legisici  4.770  tons 

Propulsive  pvvwer  tins  r  i  2  (>.8(X)  b.h.p 

Service  speed  (85".,  m  c  r  i  18  knots 

\  ehicle  capacity 

large  commercial  vehicles  120 

I  he  ship  was  built  lo  Lloyd  s  highest  renuircments  f(>i  her  type.  and.  in 
accordance  with  the  owners'  stipulation,  the  shell  is  riveted  to  the  frames. 
The  engine  room  is  placed  well  forward  and  is  over-run  hy  the  main 
vehicle  deck,  into  which  only  a  small  machinery  casing  protrudes.  Aft 
v'f  the  engine  roirm.  below  this  main  deck,  there  is  a  small  cargo  space 
with  rump  access  from  the  mam  deck  The  vtniy  other  through  deck  is  the 
upper  deck,  which  (the  superstructure  being  well  fvrrward)  provides  further 


motor-vehicle  and  cargo-stowage  space.  The  portable  intermediate  wing 
car  decks  generally  carried  b>  roll-on  roll-off  vessels  are  absent,  because 
the  owners  intend  to  concentrate  on  year-round  commercial  vehicle 
traffic  rather  than  seasonal  private  cars.  Vehicles  enter  and  leave  by 
means  of  shore  ramps  to  the  upper  deck  or  by  the  ship's  own  drawbridge- 
type  stern  ramp  to  the  main  deck.  This  ramp,  and  a  78  12  ft  ramp 

linking  the  two  decks,  are  hydrai'lically  operated.  The  enclosed  vehicle 
spaces  are  ventilated  by  eight  flameproof  reversible  axial-flow  fans,  four  aft 
and  four  forward 

The  propulsion  machinery  is  designed  to  run  on  fuel  of  viscosity 
l,txK)  sec  Redwood  at  21)1)  210  F.  It  consists  of  two  16-cylinder 
turbocharged  reversible  Lindholmen  Pielstick  engines,  each  developing 
6,8(X)  b  h.p  at  450  r.p.m.  and  driving  a  Stone  KaMeWa  controllable- 
pitch  propeller  through  Twiflex  couplings  and  Hindmarch  MWD  R  10 
9  :  5  reduction  gear.  The  shaft  system  is  over  230  ft  long,  which  is 
unusual  for  a  ship  of  this  size;  only  the  tailshafts  are  hollow.  The 
engines  can  be  controlled  from  the  engine  room,  the  whccihouse.  and 
bridge  wings;  but  the  system  is  not  highly  automated  since  it  is  not 
intended  to  operate  with  an  unmanned  engine  room  on  this  comparatively 
short  route  with  frequent  manneuvring.  Extensive  navigational  aids 
are,  however,  carried  because  the  route  cuts  across  major  traffic  lanes  and 
IS  subject  to  bad  weather  conditions.  Decca  HD516  and  TVIf)26  radar 
are  installed,  together  with  the  Decca  Navigator.  An  8lX)-h.p.  KaMeV\a 
bow-ihrust  unit  assists  diK'king  without  tugs. 

Thi  accommodation,  which  is  of  unusually  high  standard,  provides 
two-  and  four-berth  cabins  for  44  passengers.  It  is  air-conditioned 
throughout  by  a  Norris  electric  reheat  system,  which  enables  the  tem¬ 
perature  of  each  cabin  to  be  adjusted  to  the  wish  of  the  occupants  without 
the  need  for  dual  ducts.  The  preheated  air  enters  each  cabin  through  an 
electric  re-heat  attenuator  containing  an  electric  element  controlled  by 
a  variable  thermostat  in  the  cabin.  (Sec  also  Abstract  No.  25.094. 
Feb.  1967  ) 

General-arrangement  drawings  are  given.  At  the  end  of  the  mam 
article  there  is  a  brief  description,  with  i.vo  diagrams,  of  the  priKcdure 
used  for  "  fair-curve  ”  alignment  of  the  transmission  shafting. 


26,717 


Humboldt  \  \  ersatile  Automated  Gas  C  arrier.  Shiphuihl  Shipp  Rcr  , 
1 12  ( 1968),  p  46  ( 12  July )  (4  pp  .  I  tab.,  2  diag..  7  phot  ]  The  Humboldt 

An  Automated  E.P.C;.  Tanker.  \li>wr  Ship.  49  (1968).  p  115  (June) 
(41  pp  ,  3  tab.,  8  d)ag..  6  phot.) 

The  gas  carrier  HumhoUh  is  suitable  for  the  cariiage  of  gas  at  low 
temperature  or  at  high  pressure.  She  can  load  a  cargo  totally  or  partly 
refrtgerated,  and  also  non-rcfrtgeraled  products  which  can  be  refrigerated 
on  board  She  was  built  by  ('banners  Nasals  de  la  (  loiat  to  the  order 
of  Ocean  (ias  Transport  Ltd  (part  of  the  Moulder  group),  and  classified  by 
Bureau  Veritas  +  3  3  I  I  I. A.  &  (  P  1.  P  (i  (  arrier  Her  principal 
particulars  arc 


Length,  o.a. 
b.p. 

Breadth,  moulded 
Depth,  moulded 
[Jraught.  summer  freeboard 


1 16  95  m  (383  7  ft) 
105  70  m  (.346  8  ft) 
16  50  m  (54  1  ft) 

8  80  m  (28  9  ft) 

6  50  m  ( 2 1  3  ft ) 


Deadweight 
Displacement  . 
fargo-tank  capacity 
Propulsive  power 
Service  speed 


5.165  tons 
8,327  tons 

6,250  cu  m( 220.720 cu  ft) 
5,600  b.h.p.  at  225  r.p.m. 
15  knots 


An  automated  engine-control  system  with  bridge  control  has  been 
installed  which  enables  the  engine  room  to  operate  without  regular 
watchkccpers,  and  to  be  unmanned  at  night  (between  1 7.00  and  07  (X)  hrs) 
and  during  weekends.  In  addition,  the  deck  machinery  and  mooring 
equipment  have  been  so  arranged  as  to  ensure  high  reliability  and 
simplihcation  of  handling  operations.  As  a  result  of  these  measures, 
agreement  has  been  reached  with  the  National  Union  of  Seamen  for  the 
Hiiniholdr  to  operate  with  an  experimental  “  sem'-general-purpose  "  crew, 
members  of  which  are  allowed  to  undertake  duties  on  deck  or  in  the 
engine  room.  All  receive  a  productivity  bonus,  but  the  reduction  of  the 
total  complement  to  23,  which  includes  only  six  engineers  in  all.  has 
resulted  in  improved  economy  of  operation. 

The  vessel  can  carry  ammonia,  propane,  propylene,  butane,  or  buta¬ 
diene.  at  between  48  C  (  54  F)  at  atmospheric  pressure  and  the 

temperature  corresponding  to  6  3  atmospheres,  in  six  horizontal  cylindrical 
cargo  tanks,  two  partly  above  the  main  deck  and  four  below  decks.  Their 
total  capacity  is  6,250  cu  m  (220,720  cu  ft),  and  they  are  designed  to 
withstand  a  vacuum  of  80”,,  as  well  as  the  maximum  working  pressure  of 
6  3  atmospheres.  They  are  made  of  high-grade  steel  conforming  to 
Technigaz  specitication  TGZ20I.  grade  2.  and  are  insulated  with  sprayed- 
on  rigid  polyurethane  foam,  60-mm  (2  4  in)  thick  on  those  parts  above 
deck  and  80-mm  (3  15  in)  on  those  below.  The  cargo  lines  have  been 
insulated  with  the  same  material  injected  between  the  pipes  and  stain¬ 
less-steel  cladding. 

Cargoes  arc  refrigerated  by  four  plants,  each  comprising  a  Loire 
compressor,  a  condenser,  and  a  droplet  separator.  The  installation  is 
designed  to  cool  propane  or  ammonia  from  35  C  (95  F)  to  between 
5  (  and  5  C(4I  and  23  F).  and  to  maintain  it  at  this  temperature. 
Propylene  can  be  maintained  at  48  C  (  54  Fi,  propane  at  42  C 

(  44  Fl.  and  ammonia  shipped  at  atmospheric  pressure  at  33  C(  28  F). 
for  discharging  cargo  there  are  three  electrically-driven  Worthington 
pumps,  each  with  hydraulic  coupling  and  speed-increasing  gear.  The  motor 
speed  of  3.8(X)  r  p.m  ,  at  which  the  How  rale  is  I8()cum  (6.357  cu  ft)  hr 
against  a  head  of  282  m  (922  ft),  can  be  reduced  to  2.740  r.p.m  for  the 
same  flow  rate  against  a  l4()-m  (460  ft)  head. 

The  mam  engine  is  a  seven-cylinder  M.A.N.  type  K7Z  57  8()F  Diesel 
with  two  Brown  Boveri  lurbochargeis  and  water-cooled  pistons.  It  is 
equipped  to  operate  on  residual  fuel,  develops  5.6<K)  b.h.p.  at  225  r.p.m.. 
and  drives  a  foul -bladed  Lips  propeller  of  3  5  m  ( 1 1  5  ft)  diameter  It  is 
overlooked  by  a  centralised  control  room  in  which  there  Is  a  llO-point 
automatic  scanning  and  alarm  system  (but  no  pnnt-oul  facility).  Some 
deviations  in  pressures  and  temperatures  will  slow  the  engine;  others  will 
slop  It  All  main-engine  pumps  have  automatic  cut-in  of  the  standby  units. 
The  auxiliaries  comprise  three  M..^  N.  G5V  23  5  33  mAL  Diesels,  each 
developing  5(X1  h  p  and  driving  a  Siemens  320-kW  alternator.  These 
Diesel-alternators  arc  not  self-starting  but  have  automatic  selective  cut-out 
arrangements. 


I  i 


483 


The  alarm  system  is  connected  to  the  second,  third,  fourth,  or  fifth 
engineers'  cabins,  selected  according  to  duty  schedules.  Audible  alarms 
are  given  on  the  bridge,  and  in  the  control  room  where  they  arc  all  dealt 
with.  An  Icare  installation  delects  dangerous  gas  concentrations. 

Both  articles  include  general-arrangement  drawings  and  a  midship 
section;  Motor  Ship  also  gives  machinery-layout  drawings  and  a  dead¬ 
weight  scale. 


26,718  Esso  Baltica  A  Distinctive  Products  Carrier.  Motor  Ship.  49  (1968), 
p.  129  (June)  (5  pp..  I  tab..  1  diag.,  14  phot.] 

The  Esso  BoltUti  is  a  5,533-ton  d.w.  products  carrier  which  can  carry 
up  to  four  types  of  oil  products  and  discharge  any  three  simultaneously. 
Her  engine  room  has  been  designed  for  operation  without  watchkeepers. 
and  to  be  unmanned  at  night  and  during  weekends.  Except  for  a 
harbour  emergency  set,  there  are  no  auxiliary  generators;  instead,  two 
l,4tX)-kVA  alternators  are  driven  off  the  main  gearbox.  This  high 
generator  output  is  required  for  the  operation  in  port  of  the  three  deep- 
well  cargo  pumps  and  a  3C0-h.p.  bow  thruster 
The  principal  particulars  are: 


Length,  o.a. 
b.p. 

Breadth,  moulded 
Depth  to  main  deck 
Draught,  summer  freeboard 
Deadweight 
Register,  gross 

net  .  . 

Number  of  cargo  tanks 
f  argo-iank  capacity 
Speed,  loaded 
Propulsive  power 
Total  complement 


360  6  ft  (109  9  m) 

334  6  ft  (102  m) 

5-VO  ft  (16  15  m) 

24  9  ft  (7  60  m) 

20  I  ft  (6  12  m) 

5.533  tons  (5.622  metric  tons) 
3. 708  tons 
1 .969  tons 
2  5 

7.512  cu  111  (47.300  barrels) 

13  knots 
2  1.910  h.b.p. 

19 


The  ship  was  built  in  Holland  for  Dansk  Esso  by  A.  Vuyk  cn  Zonen's 
Scheepswerven  N.\'.  Cieneral-arrangemeni  drawings  arc  given. 

Most  of  the  ariicle  is  devoted  to  a  description  of  the  main  and  aiiviliary 
machinery.  The  two  main  engines,  each  develoi'ing  1.910  bli  p,  at 
5(K1  r  p.ni..  arc  M  A  N.  type  Ci9V  30  45  ATL  non-reversing  turbocharged 
four-stroke  trunk-piston  Diesels.  They  drive  a  controllable-pitch 
Ka.MeWa  pro)icller.  3  75  m  (I2  3  ft)  in  diameter,  at  li  constant  speed  of 
1 70  r.p.m.  through  Vulcan  hydraulic  couplings  and  an  AG  Weser 
reduction  gearbox.  Each  engine  has  an  extended  shaft  which  ptisses 
through  a  hollow  shaft  in  the  gearbox  and  drives  a  consttint-speed  Thrigc- 
Titan  aulovolt  l.4(K)-kVA  three-phase  6()-cycle  440-V  alternator  at 
l.2(X)  r.p.m.  through  a  spccd-inereasing  gear.  At  sea.  with  both  engines 
running,  the  two  alternators,  coupled  in  parallel,  will  cover  the  normal 
electrical  load;  in  port,  while  cargo  is  being  discharged,  one  Diesel  with 
Its  alternator  will  meet  all  the  electrical  power  requirements,  including 
those  for  lighting,  all  cargo  pumps,  and  hydraulic  deck  machinery 
While  cargo  is  being  loaded,  both  engines  are  stopped,  and  electric  power 
IS  supplied  by  a  265-h.p.  2.3()-kVA  Diesel-alternator  set. 

As  the  engine-room  staff  have  no  walchkceping  duties,  they  have  more 
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iimc  loi  MUiiiiicnancc  One  L-niiinc  tan  lit  mcrhaulcd  wliiIc  the  othei 
II  111  use  for  propulsion  or  eargo  piinipine  With  one  engine,  a  speeti  ol 
1 1  knots  ean  Sc  maintainei.1  All  inanaiii  i  me  is  ellecied  front  the  Sriiige, 
h\  pitch  adjustment  at  constant  shalt  speed  The  Lips  bow  thruster  is 
h>draulicall>  driien,  and  controlled  from  the  bridge. 

There  are  two  Worthington  deep  well  cargo  pumps,  each  with  a  capaciti 
of  750  cu  m  hr  I2h,48<'  cii  ft  hr)  of  sea  water  at  a  head  of  100  m  (.^28  ft), 
and  a  deep-well  ballast  cargo  pump  of  capaciti  585  cu  m  hr  1 1  5,590  eu  ft 
hr),  also  at  100-m  head  To  saic  space  in  the  engine  room,  these  three 
pumps  are  driien  hi  cleciric  motors  in  a  ci'mpariment  in  the  forward  part 
of  the  superstrticture.  the  drnc-  passina  through  g.is-iight  glands  in  the 
superstructure  wall 

To  reduce  maintenance  and  obtain  a  reduction  m  scantl.ngs  allowed 
hi  the  C  lassitication  Societi.  all  ten  cargo  tanks,  the  main  deck,  the 
forecastle  and  poop  decks,  the  tank  lids,  and  the  sargo  pipes  and  lailders 
inside  the  tanks  haie  been  coated  with  Lsso  Rusthan  191  aitti-eorrosne, 
which  IS  eipected  to  be  ellectue  for  several  lears 

The  combination  of  constant-speed  engines  and  c  p  piopeller.  and 
the  absence  of  auiiliari  engines,  has  simplilied  the  arrangcineni  of 
.lutomatic  contiols  rceiuired  for  the  peru'dically  unmanned  engine  room 
The  glass-enclosed  contiol  room  in  the  engine  rormi  is  neither  air- 
conditioned  nor  sound-iiisulatcd.  It  coniaiiti  tin  tilarm  panel  for  41) 
points  scanned  bi  a  lingso  sisieni,  anil  there  aie  tirrangemenis  for  l lie 
,i  itt'inatic  cut-in  of  certain  auiiliaries  such  .is  the  sitind-bi  hidraulic 
nit'tor  for  pitch  control  of  the  KaMeW.i  propellei.  lubncaling-oil  pumps 
for  the  reduction  gear  and  the  mam  engines,  .ind  other  important  sen  ices. 

Steam  fiu  cargo-heating  tind  other  puri'oses  is  supplieil  hi  ihree 
C'laiton  steam  generators  (irodticing  21  tons  of  sieam  per  hour  each, 
for  fire  proieciion,  the  new  (<W  Sprinkler  ,\  S  "  dn  foam  "  sistem  is 
installed.  This  enables  the  engine  room  to  be  tilled  completeli  with 
ligh(-e\p.mii(>ii  fo.im  m  four  minutes  fhe  foam  contains  leri  little 
water  and  is  therefoie  s.nd  noi  to  hami  elecirictil  eguipmem.  It  also 
soni.iins  enough  an  to  enable  personnel  to  remain  safefi  in  the  engine 
loom, 

•Mihough  ihc  nunibei  of  srew  required  to  operate  the  ship  is  smaller 
th.in  in  a  conienlional  lesscl  of  comp, liable  si/e.  no  inierchi"'ge  of 
duties  heiween  deck  and  engine  room  is  requiied. 
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Orvuell  Fisher  ( ontaincr  Ship  with  C  ellular  I'ruiisiiiii.  S/iip/mi/i/. 
Sliipf’.  Hi  I  .  Ill  1 1968),  p,  57t)  { I  5  Mar  )  (2  pp,,  I  tab,.  2  diag..  5  phot  ] 

I  he  com.iinei  ship  Oi  wt  II  I  nhu.  delnered  to  .lame's  I  isher  &  St'ns 
lof  Barrow)  earli  in  1968.  w,is  built  by  Ciebr  lan  der  Werf  (of  Oeesi. 
Sijmegenl  A  second  ship,  the  .Su/iun  /Vi/icr,  w.is  scheduled  for  delneri 
horn  the  same  builders  in  May  I9(i8,  These  sister  ships  are  for  U>ng-term 
charter  to  All.intie  Steam  Nangtition  fi'i  senice  Ix'tween  Preston  and 
lieland  Their  princip.il  particulars  are 


I  engih,  0  .1 
b.p. 

Breadth,  eitreme 
moulded 

IX'plh.  to  shelter  deck 
to  tweendeck 


90  I  m  (295  b  ft) 
85  8  m  (274  ft  ) 

15  21  111  <49  9  ft) 
15  111  (49  2  ft) 

^  6  111  (24  9  ft) 

4  (i5  111  ( 1 5  '  It ) 


Draught  4h3ni(15  2fl) 

Deadweight  2.465  tons 

Gross  register  1,500  tons 

Service  speed  14^  knots 

C  lassification . LR  100  Al,  LMC 

Fach  ship  can  take  Lancashire  flats  as  well  as  containers.  This  “  free 
stowage  ■■  cargo  arrangement  may  be  modified  later  to  provide  a  cellular 
arrangement  for  ISO  containers;  this  would  allow  the  maximum  number 
of  20-ft  containers  to  be  increased,  from  the  present  89.  to  109  or  116 
(depending  on  whether  those  on  the  upper  deck  were  stowed  four  or  live 
abreast).  The  hull  is  designed  so  that  such  modification  can  readily  be 
done;  the  double  bottom  has  been  reinforced  for  cellular  construction. 
Special  container-notches  are  fitted  on  the  lank  top  and  on  all  the  hatch 
covers. 

The  I’ll-aft  layout  of  the  ship  is  shown  in  general-arrangement  drawings. 
These  include  cross-sections  showing  the  ship  ia)  as  an  open  shelterdecker 
(the  present  arrangement)  with  one  tier  of  containers  on  the  tank  top.  one 
on  the  main  deck,  and  one  on  the  upper  deck,  and  (b)  as  a  closed  shelter- 
decker  (the  cellular  arrangement)  with  three  tiers  of  containers  supported 
by  the  tank  top  and  one  tier  on  the  upper  deck.  The  hatches  are  very 
large;  the  forward  hatch  on  the  upper  deck  is  14  72  m  long  by  1113m 
(48  3  by  36  5  ft),  and  the  after  one  is  32  4  m  Kmg  by  1 1  75  m  (106  3  by 
38  5  ft);  the  main-deck  hatches  are  slightly  smaller  The  hatch  covers, 
of  the  MacGregor  hydraulic  type,  can  all  be  opened  within  4  min.  There 
IS  no  cargo-handling  gear. 

Accommodation  is  provided  for  a  complement  of  19.  A  Van  Ommeren 
stabiliser  tank  (see  Abstract  No.  24.411.  July  1966)  is  arranged  on  the 
lank  lop  between  frames  85  and  90  (i.e.  about  1  3  L  aft  of  FP). 

The  main  engine,  which  can  be  controlled  from  the  bridge,  is  a  geared 
eight-cylinder  Deui^  RBV  8M358  Diesel  developing  2,450  b.h.p.  at 
350  r.p.m.  There  are  three  90-kVA  Diesel-alicrnaior  sets. 

26,720  Drill  Rigs.  ShiphuiUL  Shipp.  Rcc..  Ill  (1968).  p.  237  (16  Feb.)  |2  pp.. 
I  tab.,  3  diag.] 

This  ariicle  is  divided  into  two  sections.  The  first  describes  a  Dutch 
design  for  a  semi-submersible  drilling  platform,  and  the  second  an 
invention  for  improving  the  stability  of  a  drill  rig 

Dutch  Scmi-SuhuicrsihU’  Drillinv  Plailonii.  This  rig,  called 
will  remain  afloat  even  if  three  of  its  five  columns  are  missing. 

Tests  in  the  VVageningen  Model  Basin  have  demonstrated  its  satisfactory 
behaviour  in  a  seaway  ,  and  the  designers.  Ingenieurshureau  Marcon  N\ . 
estimate  that  its  number  of  weather  working  days  will  be  5  10  higher 
than  that  of  other  rigs  taking  comparable  working  loads  some  2.650 
Ions  of  equipment  It  has  been  designed  to  withstand  extreme  conditions 
of  6(i  ft  waves,  a  current  of  6  knots,  and  a  sustained  wind  of  1 15  in.p.h. 
gust  mg  to  140  m.p.h.  A  cut-away  sketch  isgiven  7  he  mam  particulars  are : 


Length,  o.a. 

87-80 

ni 

(288  ft) 

Breadth,  o  a. 

91  45 

m 

(.3(8)  ft) 

Depth,  to  upper  deck 

57  (M) 

ni 

(187  ft) 

to  lower  deck 

.50  90 

ni 

(167  ft) 

Draught,  in  floating  drilling  condition 

29  88 

ni 

(98  ft) 

Displacemen'..  corresponding  25,300  tons 

Draught  in  fixed  legs-on- hot  tom  condition  35  97  m  (1 18  ft) 
Displacement,  corresponding  28.000  tons 

Draught,  towing  condition  ...  9- 15  m  (30  ft) 

Displacement,  corresponding  12,000  tons 

Iniproxcd  Drill  Rit;  Siahiliiv.  The  principle  described  is  due  to 
C  aptain  B.  Peri,  of  Yeda  Yami  Ltd,  Haifa.  Its  essence  is  that  the  extract¬ 
ing  forces  that  occur  during  drilling  operations  are  applied  to  the  rig  at 
,1  clamp  which  is  below  the  c.g,  of  the  structure.  Hence  the  greater  the 
extracting  force  the  more  stable  the  rig  becomes,  wihereas  the  opposite  is 
true  for  a  conventional  rig.  Other  advantages  follow  from  the  increased 
stabilitv  and  smaller  relative  size  of  rigs  constructed  on  this  principle. 
Thex  include  simplified  anchoring  and  position  keeping;  the  possibility  of 
exerting  high  extracting  forces  without  assistance  from  another  craft; 
greater  safety  for  the  operating  crew  ;  elimination  of  towing  to  the  operat¬ 
ing  site,  because  the  components  can  be  shipped  as  cargo  and  assembled 
afloat;  and  increased  depth  of  drilling. 
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Barbel  Bolten  Container  Vessel  for  Short  Sea  Trades.  ShiphuUd. 
Shipp.  /?('(  ,  111(1 968),  p.  4-t5  (29  Mar.)  [3 (  pp.,  2  tab.,  5  diag.,  8  phot.] 
The  Burhf!  Bohen  was  built  by  Schlichting-Werft.  Travemunde,  for 
Reederei  .Aug.  Bolten,  and  will  be  used  on  the  liner  service  between  Ireland 
and  Lngland  The  owners  required  a  vertical-loading  specialised  ship, 
with  no  cargo-handling  gear,  able  to  stow  between  80  and  90  containers 
either  of  the  international  type  (20  ft  8  ft  8  ft)  or  of  British  Rail  type 
(20  ft  8  ft  9  fit  or  both.  The  speed  was  to  be  about  141  knots, 
the  gross  register  not  to  exceed  999  tons,  and  the  draught  fully-loaded  not 
lo  exceed  .1  82  m  ( 1 2  ft  6]  in).  The  vessel  as  built  is  of  all-aft  layout  and 
has  the  following  principal  particulars: 


Length,  o.a. 
b.p 

Breadth,  moulded 
Depth,  moulded 
Deadweight 
C  apacity.  grain 
bale 

Propulsive  power 

Speed 

Radius 


86  80  m  (284  8  ft) 

79  00  m  (259  2  ft) 

14  60  m  (47  9  ft) 

7  55  m  (24  8  ft) 

2.315  tonnes  (2,279  tons) 
5,380  cu  m  (190.000  cu  ft) 
4.950  cu  m  (1 74.800  cu  ft) 
2,500  b.h.p.  at  325  r.p.m. 
14 J  knots 
6  (X)0  miles 


The  ship  was  built  to  Ciermanischer  Lloys'  Class  +  100  A4  El  +  MC  EL 
The  depih  ■  f  ihe  double  bottom,  which  is  of  longitudinal-girder  construc- 
iion.  varies  along  ihe  length  In  the  forepart  of  the  hold  it  is  the  maximum 
depth  permitted  by  measurement  rules,  further  aft  it  permits  international 
containers  lo  be  stowed  in  the  lower  hold,  and  still  further  aft  British  Rail 
containers  Twenty-one  containers  can  be  carried  in  the  lower  hold, 
.11  in  (he  iweendccks.  and  36  on  deck.  Over  the  entire  length  of  the  hold 
there  is  no  area  out  of  hatchway  On  the  main  deck  the  hatch  width 
( 1 1  9(1  m  39  ft)  extends  over  81  of  the  breadth,  and  the  total  length  of 
hatchway  (51  2(1  m  168  fll  is  about  65"„  of  the  length  b.p.  The  exten¬ 
sion  of  the  full  width  of  hatch  as  far  forward  as  possible  has  led  to  marked 
flare  in  the  bow  section 
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The  vessel  has  a  Maicrform  SV  bulbous  bow  (see  Absiraci  No.  25,044, 
Feb,  19671  which,  by  model-basin  test,s.  was  shown  lo  result  in  a  reduction 
of  1 3  in  required  power  and  also  to  improve  sea  behaviour  considerably. 
This  has  been  confirmed  by  the  sea  trials  of  the  Btirbel  Bolten.  To  reduce 
further  the  loss  of  speed  in  a  seaway.  Flume  passive  stabilising  tanks  are 
filled.  The  reduced  rolling  is  also  of  importance  in  view  of  the  stowage  of 
containers  on  deck.  Moreover,  the  two  Flume  tanks  substantially 
increase  the  torsional  rigidity  of  the  hull. 

The  large  folding  hatch  covers  are  operated  hydraulically ;  all  main- 
deck  hatches  can  be  opened  in  about  8  min.  Flush  non-waiertight 
hatches  have  been  fitted  in  the  iweendeck. 

The  machinery  installation  has  been  planned  for  a  l(i-hour  unmanned 
period  for  the  engine  room,  and  special  attention  has  been  paid  to 
reliability,  including  the  use  of  vibraiion-free  equipment  and  resilient 
mountings,  and  the  prevention  of  lube  t.nd  pipe  fractures  due  lo  hull 
vibration.  The  mam  engine  is  a  six-cylinder  MaK  type  6  Mu  551  Ak 
Diesel  developing  2.5iMt  bh  p  at  .325  r  p  in  .  and  directly  coupled  to  the 
2  40  m  (7  4  ft  I  dia  pri>(K'ller 


26,722  Planet  Self-1. oading  Discharging  Bulk  Cement  Carrier  fur  Danish 

Owners.  Sluphuiltl  Smpp  Rn  .lilt  19681,  p.  .3.34  18  Mar.)  [2  pp..  2  tab.. 
1  diag.,  4  phot  1 

The  bulk  cement  carrier  PUnui.  designed  by  Marlin  A.  Nielsen  tthe 
Copenhagen  consulting  engineers i,  was  recently  eompleled  by  the  Aarhus 
Flydcdok  &  Maskinkompagni  for  the  AB  Aalborg  Portland-Ccmcni- 
Fabrik  service  between  North  .luiland  and  storage  installations  in 
Copenhagen  and  elsewhere  in  Denmark.  A  sister  ship,  the  A'(w,oi/u/. 
was  built  by  Aarhus  for  the  same  owners  m  1965.  The  principal 
particulars  of  the  FAmer  arc: 


Length,  o.a. 
b.p. 

Breadth,  moulded 
Depth,  moulded 
Draught 
Deadweight 
Capacity 
Register  tonnage 
Service  speed  . 


79  8  m  (261  8  fii 
7.3  .3  m  1240  5  ft) 

12  9  m  (42-.3  fit 
6  m  (19-7  ftl 
4  8  m  (15  7  ftl 
2,120  tons 

1.550  cu  ni  (54,740  cu  ft) 
1.5.35  gross.  629  net 
12  knots 


The  ship  is  of  all-aft  layout.  She  has  a  foreeiislle,  poop,  raked  stem, 
and  cruiser  stern.  Ice-strengthening  is  incorporated  Five  transverse 
bulkheads  divide  the  hull  into  the  following  main  eomparlments :  fore 
peak  and  chain  liKker;  forward  deep  lank  and  bow  thrusi-unil  space; 
forward  hold;  after  hold;  engine  room;  and  after  peak.  Wing  tanks, 
for  ballast  and  fresh  water,  are  formed  between  longitudinal  bulkheads 
and  the  ship  sides  A  centreline  bulkhead  divides  each  of  the  two  holds 
into  two  compartments.  The  hull  is  ealhodically  protected;  the  holds 
wcie  left  unpainted. 

For  loading,  the  cement  is  transferred  lo  the  ship  through  a  (lexihle  lu'se 
connected  to  a  screw  conveyor  mounted  transversely  on  a  deckhouse 
(ihis  is  amidships,  above  the  elevator  roomi.  The  cement  is  transferred 
from  this  transverse  conveyor  lo  four  longiludin.il  screw-conveyors,  from 
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which  II  is  dropped  ihrough  deck  aperlures  inlo  ihe  four  cargo  com- 
parimenls  Air  l^  sucked  out  from  the  holds  bv  electric  ventilator  units 
provided  \Mih  lillcis.  l  oading  time  is  2  to  21  hr.  for  a  full  load  of 
:,IHI0  l.ms 

1  or  divcharging,  two  chain  convevors  running  in  V-channels  along  the 
h(iiiom  of  each  of  the  four  cargo  ci'nipartmenls  carr>  the  cement  to  the 
elevator  room  (located  between  the  iwo  holdsl.  where  vertical  screw- 
coiuoi'is  lifi  It  to  the  upper  deck  hrom  here,  it  is  taken  over  the  ship's 
side  h\  the  iraiiwerse  coanevor.  Divcharging  lakes  6  lo  8  hr. 

I  oading  and  discharging  aie  fulls  auli'malic.  and  are  controlled  from 
a  panel  in  the  deekhouse  The  projX’ller  pilch  and  r  p  m..  and  the 
KaMeW  a  bow  ihrusicr.  have  bridge  coniiol.  The  accommodation  for 
the  crew  of  20  is  in  the  superstructure  and  poop.  All  members  of  the 
crew  have  single  cabins. 

The  main  engine  is  a  12-cvlinder  B.  &  W  Diesel,  type  1226  MTBF-40V  . 
dc"  eloping  1.980  h.h.p.  at  6(X)  r.p.m  It  drives  a  KaMeWa  c  p.  propeller 
through  1  :2  5  Renk  reduction  gearing.  There  are  three  145-k'vA 
alternators,  each  driven  bv  a  Scania  Vabis  1.5<K)-r.p.m.  Diesel. 


26,723  Passenger  and  C  ar  Ferry  fur  Service  in  the  Netherlands,  flolhintl  Shiphiiihl.. 
16  ( 1967).  p.  44  (Julv )  [,7  \  pp..  I  tab..  2  diag..  7  phot.] 

The  Pinis  II  ilh-m  /lisa  twin-screw  shallow-draught  passenger  and  car 
ferry  for  service  on  ihe  Wadden/ec;  she  runs  between  Flolwcrd  on  the 
Frisian  mainland  and  the  island  of  Ameland.  The  ship  is  owned  by  the 
Leeiiwarden  Rijkswaiei siaal  ti  e  Roads  and  Walerwevs  Administration); 
she  was  designed  by  Scheepswerf  Harkmeijer.  \  ierverlaten.  and  built  by 
Scheepswerf  Bijlhr'lt.  I  oshi'l  Her  principal  particulars  are: 


l  ength,  o  a. 

b.p. 

Breadth,  rva . 

moulded 
Depth,  moulded 
Diaughi.  loaded 
(arcapaciiy  .... 
I’asscngei  capacity  tinavimum) 
•Seating  capacity 


.‘iO  m  ( IM  ft) 

47  ,1  m  (IS5  ft) 
9  4  m  t.^l  ft) 

8  8  rn  (29  fit 
2  6  m  (8  .<1  ft) 

I  I  111  (3  6  fi) 

32 

.390 

316 


In  piolilc  the  ship  resembles  an  riil-rig  supply  vessel.  There  is  a  long 
open  c.ii-deck  h  iving  sii.iighi  sheer,  and  a  tlai  iransom  stern  with  radiused 
colliers  Immediately  afi  of  a  shr'ii  raised  forecastle  deck  is  a  super- 
siruciine  which  spans  the  full  width  r'f  Ihe  lorward  end  r'l  the  car  deck, 
fhe  lop  of  ibe  supeistiucpire  forms  an  open  bridge-deck  and  carries,  well 
lorward.  an  enclosed  wheelhousc  with  all-r<*und  vision.  Aft  of  the 
wheelhouse  ihere  are  seats  bn  92  passengers  in  the  open.  Below  the 
bridge  deck  is  an  enclosed  deck-saloon  for  121  passengers  and  cafeteria 
facilities;  all  of  this  saloon,  and  im  the  same  level,  are  a  further  2.^  seats 
m  the  r'peii  Toilet  facilities,  stores,  and  a  mail  room  arc  arranged 
forward  m  ihc  supeistructure  at  car-deck  level.  Below  the  forward  end 
ol  ihe  c.ii  deck  is  a  second  saloim  sealing  96  passengers,  this  is  divided 
over  h.df  iis  iength  by  a  cenlie-hne  alleyway  providing  access  to  the 
engine  room  fiont  the  superstructure  wilhoul  obstructing  the  car  deck. 
All  of  ihis  s.ilooii.  .ind  separated  by  the  alleyway.  ;'.re  two  wing  ballast 


489 


tanks,  a  cabin  for  tsvo  crew  members  to  port,  and  a  heaimg-plani 
compartment  to  starboard  Special  attention  has  been  paid  to  ventilation 
below  the  car  deck. 

The  engine  room  extends  from  amidships  to  about  three-quarters  aft, 
where  it  has  access  to  a  large  compartment  housing  a  Setfle  electro- 
hydraulic  steering  gear  with  double-ac'ing  hydraulic  rams  for  the  two 
balanced  rudders.  In  way  of  this  compartment  are  additional  wing 
ballast  tanks. 

The  car  deck,  which  has  a  slight  camber,  can  accommodate  32  medium¬ 
sized  cars.  Access  to  this  deck  is  over  hydraulically-operated  hinged 
ramps  made  by  Clausen  KG.  of  Oberw inter:  they  are  arranged  in  seven 
panels  on  each  side,  with  a  total  length  of  59  ft.  When  closed,  the  panels 
form  a  deep  protective  bulwark  m  continuation  of  the  superstructure 
sides.  The  after  part  of  the  car  deck  has  a  guard  rail. 

Propulsion  is  by  two  Kromhoul  12-cylinder  Diesel  engines,  each 
developing  350  b.h.p.  at  1.800  r.p.m.  They  drive  3  75-ft  diameter  three- 
bladed  manganese-bronze  propiellers  at  500  r.p.m.  through  Brevo 
hydraulic  reverse  reduction  gears  Auxiliary  machinery  is  arranged  in 
two  groups.  The  first  group  comprises  a  42-h.p  Diesel  engine  which 
drives  a  23-kVA  alternator,  a  4-in  pump  of  3.530  cu  ft  hr  capacity  ,  an  air 
compressor,  and  a  fire  pump.  The  second  group  comprises  a  165-h.p. 
Diesel  engine  which  drives  a  10-kW  emergency  generator,  an  auxiliary 
compressor,  and  a  D  C.  generator  feeding  the  125-h.p.  two-speed  electric 
motor  for  the  Naviprop  bow-thrust  unit.  All  machinery  is  resilicnily 
mounted. 

The  operation  of  the  bow-thrust  unit  is  described.  Its  hori/onial 
propeller  draws  water  from  below  through  large  openings  in  the  shell  and 
pumps  it  to  port  or  starboard  via  elcctro-hydraulically  operated  saKes 
in  the  ship's  sides.  A  thrust  of  2,870  lb  is  available  within  six  seconds, 
and  its  direction  can  be  reversed  in  two  seconds.  This  installation  was 
supplied  by  Clausen,  and  is  the  first  of  its  type  to  be  tilled  in  a  Netherlands 
vessel. 

The  article  includes  general-arrangement  drawings,  photographs  of  the 
ship  on  trials,  and  a  list  of  some  of  the  equipment  suppliers. 


INDUSTRIAL  AND  ECONOMIC  INFORMATION 

26,724  The  Economics  of  Automation  in  British  Shipping.  Goss.  R.  O  Tniii'.. 
R.l  N.A..  109  (1967).  p.  347  (July)  [14  pp  ,  7  ref  .  16  tab  ;  and  Discussion 
2  pp  ,  I  ref.,  I  tab.] 

This  paper  discusses  the  purely  economic  aspects  of  automation  or  other 
increases  of  capital-intensity  in  British  ships  and.  in  particular,  short-cut 
methods  which  may  be  employed  in  deciding  whether  the  fitting  of  any 
given  piece  of  equipment  will  be  profitable.  Because  such  decisions  may 
involve  peculiarly  dilficiilt  (complex  and  uncertain)  financial  estimates, 
the  suggested  methods  concentrate  upon  determining,  first,  the  minimum 
profitability  necessary  to  justify  a  known  capital  cost,  and.  second,  the 
maximum  capital  cost  justified  by  a  known  increase  in  prolitabiliiy .  I  se 
IS  made  of  the  Net  Present  Value  (NPV)  technique  adopted  (for  comparing 
ship  designs)  in  the  Author's  earlier  paper  covered  by  .Abstract  No 


24,475  (Aug.  196^).  Jiivesiment  grants,  corporation  tax,  and  free 
dcpieciation  for  tax  purposes  are  combined  into  two  alternative  tax 
positions  for  the  shipouner,  and  account  is  taken  of  constant  and  of 
geomelricalls  increasing  effects  on  the  ship's  profitability.  The  results  of 
the  pieliminars  stages  are  tabulated,  and  the  final  results  are  presented  in 
the  form  of  ready-reckoner  tables. 

An  appendix  contains  a  revised  version  of  the  calculation,  given  in 
Appendix  II  of  the  earlier  paper,  of  iheNPVofa  hypothetical  ship  project. 
The  calculation  has  been  brought  up  to  date  in  terms  of  the  new  system 
of  tax,  etc.,  and  employs  many  of  the  preliminary  results  shown  in  the 
body  of  the  paper.  This  reduces  the  calculation  (to  the  same  stage)  from 
7  tables  to  4.  A  second  appendix  presents  calculations  and  ready- 
reckoners  analogous  to  those  in  the  body  of  the  paper,  but  taking  account 
of  the  temporary  tl  Jan.  I9h7  to  31  Dec.  1968)  increase  of  investment 
grant  from  20  to  25",,. 

26.725  l.iner  Shipping  in  India's  Overseas  Trade.  Sxhanoav.  T  K.  Lnitcd 
\uiions  Pithlicarioii  So.  TO  BCA  \cw  Xork.  1967  (158  pp  .  10  ref. 
185  tab.,  2  graphs.  8  diag.] 

This  is  the  first  of  a  senes  of  studies  on  the  shipping  problems  of  selected 
developing  countries,  commissioned  by  the  Lnited  Nations  Conference 
on  Trade  and  Development.  It  contains  much  information  on  India's 
overseas  trade  and  its  organisation.  The  main  headings  are:  - 

Conference  shipping  freight  rates  and  the  foreign  trade  of  India, 

Impact  and  tncidence  of  liner  freight  rates  on  India's  exports. 

Consultation  and  negotiation  machinery. 

Problems  related  to  the  improvement  and  modernisation  of  pons  in 
India. 

Summary  and  conclusions. 

26.726  Project  ('osl  Psiimating.  PuRt  stmii.  R.  L.  J.  R.  Atro.  .'ioc  .  71 
(1967),  p,  7.37  (Nov.)  (8  pp..  2  ref,  7  graphs,  6  diag.) 

This  paper  was  presented  to  the  Management  Studies  Group  of  the 
Society  on  22  June  1967. 

The  Aiiihor.  of  the  RAND  Corporation,  discusses  project  cost  estimat¬ 
ing  for  long-term  military  planning  (i.c.  deciding  what  weapon  and 
support  systems  should  be  developed  and  introduced),  and  the  relevant 
concepts  and  methods  of  analysis.  (  onvcntional  cost  estimating  methods 
cannot  be  used  to  ascertain  the  resource  requirements  because  the  systems 
to  be  compared  are  not  known  in  sufficient  detail  and  because  of  the 
uncertainty  regarding  future  conditions.  An  ”  analytical  "  process  (often 
called  resource  analysis)  is  adopted:  it  relies  on  highly-generalised 
estimating  relationships  based  on  past  experience.  To  illusiraie  that 
useful  answers  to  ditflcult  problems  can  be  obtained,  even  when  the 
uncertainly  is  great  and  quantitative  formulation  is  ditVicull,  a  particular 
analysis  by  the  "cost  sensitivity  "  technique  is  described,  with  graphs. 
This  relates  to  variations  on  the  idea  of  destroying  submarine-launched 
riKkets.  aimed  at  the  I  .S..  by  counter-missiles  launched  from  patrolling 
manned  aircraft. 

The  Author  considers  that  the  methods  discussed  will  K’  useful  in  a 
much  wider  field. 
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('oinpetiti>e  Bidding:  Deciding  the  Best  Combination  of  Non-i’rice 
Features.  Simsiiiniis.  K.  Op.  Res.  Quart. .  19  p.  5  (Mar  )  111)  pp.. 

7  ref  .  ;  tab  J 

A  priH-Cilurc  is  oiitliiiciJ  lor  ilccidmi:  the  "  nii\  "  of  price  arnl  variable 
non-pricc  features,  such  as  qualitv.  deliver>,  service,  or  linancing.  to  be 
included  in  a  bid  I  he  "  level  ”  of  each  non-price  feature  is  set  indepen- 
dentlv  bv  comparing  incremental  spending  unli  the  altei native  price 
reduction,  and  basing  the  choice  of  level  on  the  value  of  the  feature  to  the 
faction  in  the  customer  oiganisalion  evpected  to  dominate  in  the  chiiice 
of  the  successful  bid  Divergence  fiom  competilion  on  all  non-price 
features,  both  lived  and  variable,  is  then  taken  into  acci'uni  in  setting 
price  bv  calculating  a  net  price  equivalent  of  feature  di'Vercnces  as  against 
each  competitor,  l  or  anv  given  "  mark-up  ",  the  probabiliiv  of  success 
againsi  a  competiior  over  whom  tliere  is  a  net  advantage  is  the  same  as 
that  for  an  equivalent  lower  mark-up  using  price  as  the  sole  basis  for 
allocating  the  order. 

26.727  C  omputer  .Algorithms  fur  Finding  FAact  Rales  of  Return  |un  Investments]. 

Kmm  vs.  S  Joiiiiitil  i>l  Hii'kiiiess.  40  ( I967i.  p  .189  (Oct  I  [4  pp  .  ’  ret  ] 

SHIPVARDS.  DOCKS.  AND  PRODICTION  MKTHODS 

26.728  .Automatic  location  and  Culling  of  the  Ship's  Hull  r.lemcnls.  StU'vsii  .  1.  . 

and  Lasdm  .  1  Paper  prea  nleil  at  the  .S\  iupmiiiiii  till  Sluplniihliiii; 
.Atnonuttion.  Opari/a.  yiit’inhiua.  22  24  Nov  |y(>7  |17  |s|v  In  ref,  5 
graphs.  24  diag  .  12  phot  j 

The  mam  varieties  of  llame-cutting  m.ichine  and  associ.iievl  comrol 
svstems  are  reviewed  under  ihe  he.idings  Hand  control  Magnetic 
wheel  ci’ntri*!.  Photvielectric  control  (this  svstem.  wnh  I  lb  scale 
lofting.  IS  consideied  at  some  lengthi  Numeric.il  coniiol  iihc  iliscussion 
of  this  finnis  the  longest  part  of  the  paperi 

The  aspects  of  numerical  control  which  icceivc  most  atientuvn  arc 

Information  carriers  punched  |vapcr  l.ipe  .uid  ni.ignciic  lape;  the 
former  is  ,ii  preseni  nioie  vvidelv  useil  foi  ll.imc-v  iii  i  mg  dues  tors, 
but  the  advantages  of  magnetic  i.ipe  .iic  cvpl.iiiicvl  T  hcv  iiKlude 
greater  speed  and  accuraev  of  dal.i  pioccssing.  cspcsi.div  whete 
empirical  hull  curves  are  involveil 

Programming,  both  niaiui.il  and  bv  coinpiilei  lliis  scchon  includes 
accounts  of  the  I  .SSI  and  of  the  I  .igic  svsicins.  which  usc  papci 
tajX'and  magnetic  l.ipe  rcspecli'clv  as  the  linal  luloim.ilion  c.iiiici  . 
also  of  the  "  .Auiokmi  "  svsiem.  developed  loi  use  with  I  S.Sl. 
which  coveis  all  .iciivities  conncdeil  with  the  building  of  .i  ship 
(see  also  Absiiaci  No  2.'.44b.  .hine  I9n7i 

The  paper  also  ci'iil.ims  a  section  on  plasma  culling  Ibis  process  is 
known  to  he  successful  with  allov  steels  ,ind  non-ferrous  malen.ils; 
lesearch  has  shown  that  ordm.iiv  steel  c.in  be  s.ii ist.iciorilv  cut  w  iili  spcci.il 
'0-kW  torches  using  nitrogen  ,is  plasm. i  g.is  ,ind  compressed  .iii  oi  ovvgen 
as  a  jet  envelope 

The  f.iclors  to  be'  considered  when  choosine  a  llamc-ciilime  m.ichinc. 
and  the  measures  necess.uv  lo  ensure  its  full  mills, iiion  in  the  shipvard. 


.uc  AiicnlKin  ^lulukl  be  paul  lo  "  ncsiing  "  and  the  utilisation 

>'l  olkul^;  sumdaidiNaiion  of  plate  m/os  and  of  tspes  of  edge  preparatiem 
IS  aUo  highK  desirable. 

The  .Aiiihoi  eoneliides  with  some  remark^  on  the  rapidly  increasing  use 
ol  eoniputers  and  nunieneal  eoniiol  in  shipbuilding;  aulonuitie  draught¬ 
ing  machines,  and  research  on  the  numerical  control  of  bending  rrperations, 
are  mentioned 

26.729  ■*  (  losed  ( ireuil  ”  Grit  Blasting.  Sluphmitl.  .Sliii>i>.  Rfc..  Ill  (1968), 

p  829  1  14  June  I  |l  p  ,  2  phol  ] 

I  ainmcll  land  iShiprepaiici'-i  have  des  eloped  a  ness  ts  pe  of  ■’cU'sed- 
^luiiii  ■■  equipment  foi  grii-blavling  ships'  hulls.  The  process  is 
somplelcis  cnsioscd,  .ind  no  giil  is  ssasied.  The  grit  is  loaded,  fed  to  the 
hkisi  heads  ..nd  piojccicd  at  high  selociis  ihrough  nozzles  on  to  the  hull, 
ind  returned  ssnh  sc.de  lo  the  recosers  system  Here  it  is  separated 
lioni  the  sc.ilc  bv  an  ss.isinng  ami  llien  fed  back  into  the  system  to  be 
ic-uscd  fi'i  blasting  I  he  meihod  lequires  considerably  less  time  than 
sonsenlional  methods,  and  arrangemenis  are  included  for  the  treated 
surfasc  to  be  piime  p.iinled  immediately  after  grit-hlasting. 

The  ness  pl.int  comprises  ihiee  mi'bile  grii-blast  units:  a  ship-side 
slcanmg  iinii  and  l«o  undei-ship  units.  The  ship-side  unit  is  larger  than 
the  others,  .ind  cn.ibles  the  side  i»f  the  ship  to  be  treated  in  almost  any 
position  I  he  blast  he.ids,  uhich  are  earned  r'li  a  louer  78  ft  high,  can 
litivei'sc  cither  ceiiicalK  or  horizont.iMy  doven  ter  a  height  7  ft  6  in  above 
dock-lliH'i  level.  No  scii.u.iie  staging  is  reqinred.  and  the  closed-circuit 
technique  ensuics  the  absence  of  din  and  dust.  In  one  cycle  of  cvperation 
.in  .ire.i  id  I  I.  1 6  ft  is  ire.ited. 

1  he  undei-'hip  units  cipci.iic  simil.uly,  .ind  enable  all  underside’  hull 
.iie.is  to  be  lic.itcd  up  to  .d'out  9  ft  above  (he  dock  /loot'. 

MMIKIMS:  SIKI\(,m.  ITSiiNf;.  \M)  I  SI 

26.7.10  Datasheet  Nu.  179  Steels  for  I’ressure  \  essels.  / //gt/ti  e/ tug  \l,iiiri,il\ 
u/td /)i  v/g/t.  9  1 1 9(.(ii.  p  9(v9  t.lunei  1 1  p.2ief.  I  tab.] 

A  i.ible  IS  given  shv'VMiig  the  specitied  shemical  o'liipi'siiions  and  tensile 
piopeilies  It  IS.  vicld  strength.  eU'ilg.ilioni  m  varn'iis  H  S.  and  .ASTM 
specilic.iiions  .ind  gr.idcs  for  c.iihon  ,ind  low. alloy  steels.  The  steel 
er.idcs  concerned  .ire  ci'mnionly  used  for  cylindrical  pressure  vessels  with 
wcUlcd  disl’.cd  ends  It  IS  pointed  out  ih.il  ci'irosive  iJuids  may  call  for 
.1  highci-.diov  sled.  'I. unless  sl.idvling.  i>i  ,i  non-ferrous  luateri.il. 


DIT.SI  I  \ND  OTHI  R  l.(  .  I  Nt.lM  S 

t.Sti  u/'o  l/iv/o/(/v  \i'  2tv, *^40  u/td  26. "^60 1 

26.7.11  TTTeel  <if  Phasing  of  (  untpressur  and  I  ngine  on  the  I’erfurmaiiee  of  .Super¬ 
charged  (  onipression-lgniliun  T.ngines.  Si  iivviiiztn.  P  H  .and  W  vi  i  vr  i . 
I  .1  ISA//  ,  /’it/'i  I  No  66  I)  I  /)(,/'  2,  piivi/itid  2'  Nov  I  Dec 
191.1.  ||  1  pp  ,  “  icf  ,  1  I  l.ib  ,  I  I  gr.iphs.  S  di.ig  I 

I  he  su|icrc  h.u  ging  .i :  r.iiigemenls  ol  compressH>ii-ignilion  engines  often 
include  .I  ic'cipioc.iling  or  lol.iry  posiiive-displ.icemeni  compressor. 
•  illhough  III  many  cases  aei  ody  n.in.ic  cinupiessois  .ire  opei.iied  in  p.irtillel 


or  in  series  with  it.  This  paper  demonstrates,  hy  iheoreiital  analysis  and 
numerieal  results  based  on  it.  that  the  work  input  to  the  compressor 
depends  on  the  phase  relationship  between  the  reciprocation  of  th  ■ 
compressor  and  that  of  the  engine.  Two-stroke,  four-stroke,  and  free- 
piston  engines  are  studied,  and  recommendations  made. 

The  effect  of  phase  is  most  marked  in  the  case  of  single-cylinder 
combinations,  particularly  the  free-pislon  engine,  where  the  "  inward- 
compressing  "  engine  has  unfavourable  phasing  and  the  '  outward- 
compressing  '  engine  has  favourable  phasing.  (The  latter  type  is. 
hiswevei,  less  comp.ict  and  requires  more  complev  ducting  t  The 
magnitude  of  the  effect  depends  largely  on  the  volume  interposed  between 
the  compressor  and  the  engine;  in  cases  of  unfavourable  phasing,  this 
should  be  as  large  as  possible.  The  differences  under  discussion  are  most 
marked  in  the  case  of  systems  employing  a  pure  blowdown  turbine 
tie  an  eshausi  turbine  which  docs  not  drive  a  compressor),  but  the 
detailed  analysis  demonstrates  the  importance  of  phasing  under  conditions 
more  frequently  encountered  in  practice 

In  an  appendix,  it  is  shown  how  a  thermal-efficiency  formula  for  a 
free-pislon  engine  can  be  derived  without  recourse  lo  cycle  analysis  of  the 
components. 

26.732  Static  and  Dynamic  Tests  of  Speed  Governors  for  Diesel  tingines. 

Htt  VKtw.  Ci  ,  St  itMlIt.  and  Wi  hrIR.  VV.  A  SM. I...  Paper  \o. 
67  fXiP  prcseiiiM  2.1  27  Apr.  1967  (.S  pp..  6  ref..  8  graphs.  7  diag.. 

I  phtu  ] 

Static  and  dynamic  tests  arc  reported  on  14  designs  of  speed  governors 
ft'r  Diesel  engines  driving  mains-supply  alternators  The  test  siand 
described  permitted  a  constant  basic  speed  to  be  adjusted  between  5IH1 
and  I.IKK)  r.p.m.  (for  static  tests),  and  allowed  the  superiniposuion  of 
speed  oscillations  of  variable  frequency  and  amplitude  I  for  dynamic  tesis). 
The  test  results  arc  presented  and  discussed  in  the  form  of  coefficients 
and  frequency -response  curves. 

POVNKR  TRANSMISSION 

26.73.4  Split  Tailshaft  Bearings  in  New  C  ontainer  Ships.  Maun  Ship.  49  t  I968i, 
P  1.14  t.lune)  [I  1  pp  .  I  diag..  1  phot.) 

Information  on  split  oil-ltibricaled  tailshafi-beai ings  developed  hy  the 
Turnbull  Marine  Design  C  o  l  td  (of  Sale,  f  heshire)  was  given  in  the 
articles  summarised  in  Abstract  No  2.''. 516  (July  1967)  The  present 
article  gives  some  furiher  information  on  Turnbull  bearing  assemblies  of 
this  type  (the  Mark  I).  as  litted  in  three  12.tHH)-ton  d  w  container-ships 
being  built  by  Smith's  Dock  (o  for  Manchester  liners  ltd  (  Ihesc 
ships  are  powered  by  two  geared  7,50(1-6  h  p  engines  and  have  single 
conlrollablc-piich  screws  )  The  bearing  seals  are  a  development  of 
(  rane  Packing  I  id's  type  181  seal;  the  outboard  seals  have  a  hot-water 
supply  for  de-icing 

See  also  the  following  two  Abstracts 

26.7.34  Further  IFevelupments  in  the  Design  of  Split  Tailshaft  Bearings.  Malar 
Ship.  49  ( 19681.  p  181  i.luly  1  ( M  pp  ,  2  diag  1 

The  Tuinbull  split  l.iilshaft-bearing  assembly  (see  preceding  Abstract) 


h.l^  hocn  furihcr  developed,  and  ihe  Mk.  II  assemhiv  is  now  available  in 
len  standard  models  These  ean  be  delivered  as  units  ("  modules  'T 
eomplete  with  seals  and  other  aneillaries.  The  bearing  proper  (of  white 
metall  ean  be  supplied  as  a  "plain  "  or  as  a  ”  lesirieted  clearance  ” 
bearing.  Design  data  sheets  enable  the  length  and  diameter  of  the  stern- 
frame  boss  to  be  established  as  soon  as  the  bearing  is  selected,  so  that 
design  of  the  stern  frame  can  proceed. 

The  bearing  housing  of  the  Mk.  II  assemble  is  pressed  into  the  bored 
boss  m  the  stern  frame  and  welded  around  the  circumference.  As  with 
the  previous  design,  the  bearing  assemble  is  arranged  so  that  onlv  one 
man  is  required  for  inspecting  the  bearing  and  shaft;  there  arc  four 
hvdraulic  lifting-jacks,  as  against  two  m  the  Mk  I.  Inspection,  including 
examination  of  the  lower  half  of  the  bearing  and  closing  up  afterwards, 
can  be  completed  in  under  half  a  dav  (e  g,  while  in  porn  Other  advan¬ 
tages  include  ease  installation  and  the  relaxation  i>f  some  important 
design  constraints  (e  g.  a  rudder  horn  can  extend  further  down  because 
the  (ailshaft  can  be  shipped  ai  an  angle;  shaft  bending  moments  are 
reduced  because  the  tailshaft  is  supported  up  ttv  the  after-flange  radiusi. 
The  (ailshaft  can  have  an  integral  llange-couphng  at  each  end.  The 
seals,  which  can  be  inspected  and  renewed  without  disturbing  the  shaft, 
are  C  rane  Packing  l  td  s  ivpe  .WO. 

26.7.15  Improved  Propeller  Shaft  Seal.  /IcMe//  d  ( Oiii/yom  iily  in  hnuny;.  No.  10 
(  W68).  p  28  (20  Mavi  [I  p  ,  I  diag.,  I  phot  ]  Sec  also  ShiphiiiU.  Shipp. 
Hci  .  Ill  (I9(>8i,  p  .172(1.1  Mar,)[l  }  pp.,  2  diag..  I  phot.] 

The  (vpe  ,18.1  seal  produced  bv  C  rane  Packing  Ltd.  of  Slough,  is 
described  as  a  completelv  new  approach  li'  lailshaft  sealing.  It  requires 
no  adjustment  and  the  sealtng  elements  can  if  necessarv  be  replaced  at  sea ; 
It  can  accept  longitudinal  shaft  movements,  vibration,  and  bending. 

The  seal  assemhiv  is  basicallv  m  two  parts,  one  attached  to  the  hull  and 
the  other  rotating  with  (he  shaft;  both  parts  are  split  for  casv  removal. 
The  article  hriellv  describes  the  construction  and  (unctioning  of  the  seal, 
with  (he  aid  of  a  cut-.iwav  drawing;  positive  pressure  at  the  scaling  face 
IS  provided  bv  .i  spring  bellows  Should  anv  parts  ever  need  repair  or 
renewal,  the  shaft  can  be  sealed  olf  from  (he  outside  water  bv  means  of 
an  inflatable  seal  incorporated  in  the  assemhiv 

The  seals  have  been  developed  (iv  suit  all  si/es  of  tailshaft.  the  largest 
(at  present  on  test  I  being  one  of  lb  inches  diam.  This  can  accommodate 
hvdrostatic  pressures  up  to  40  lb  sq  in  and  shaft  speeds  up  to  101  r.p  m. 
A  phiitograph  shows  a  tvpe  ,18.1  seal  being  titled  in  the  Qin-en  l.lizohclh  2. 

See  alsti  preceding  two  Abstr.icis  and  Abstract  No  24,074  (Mar.  l9bM 

26.7.16  The  Steads -State  and  Dynamic  (  haracteristics  of  the  Tilting-Pad  .lournal 
Bearing  in  Laminar  and  Turbulent  Plow  Kegimes.  Okii  ii.  L  K 
■1  ,S  \l  1.  .  Pnpi'i  \i>  66  Liih  /V.  prt  senlit/  IK  20<)c(  1966  (8  pp  .  I  I  ref  . 

I  lab  .  20  graphs.  2  diag  ) 

This  paper  presents  design  data,  with  experimental  verilication,  for 
four-pad  lilting-pad  journal  bearings  of  equal  length  and  diameter,  having 
a  "  preload  civetTicienl  "  of  0  or  0  1  and  operating  with  incompressible 
lubricants  in  the  laminar  and  turbulent  flow  regimes  Ihe  turbulent 
regime  and  (he  dynamic  properties  (stillness,  dampingi  are  of  particular 
interest  because  such  bearings  comnninly  o)XTate  at  high  speeds  with 


km-viscoMl>  lubricants  (water,  liquid  metals)  The  suitabihi>  of  'ilimi!- 
pad  bearings  for  such  applieatienis  is  eonlirmed.  Information  on  c'ltical 
speeds,  whirling,  and  stability  is  included. 

26,737  Standardisation  of  Gearing  fur  Multi-Kngined  Propulsion  Installations. 

MoLLt.R.  T.  ShipbiiilJ.  Shipp.  Rec..  112  (1968).  p.  114  (26  July)  [4  pp.. 
5  tab.,  8  diag..  I  graph.  •  phot.] 

To  reduce  prod  on  costs  and  hence  the  price  of  gearing  for  multi¬ 
engined  marine  propulsion  installations,  ASEA  are  studying  the  standard¬ 
isation  of  gearing.  Considerable  possibilities  exist,  and  in  this  article  the 
Author  deals  with  the  progress  that  has  been  made  with  twin-engined 
installations  driving  one  controllable-pilch  proix'ller  in  the  power  range 
5(K)  3,(KK)  h.p.  per  engine. 

From  a  survey  of  existing  installations  and  of  current  develrrpment 
trends,  ASFA  have  chosen  the  following  characteristics  as  the  basis  for  a 
standard  series  of  ships'  gears. 


Shaft-centres,  mm 

1.7(H) 

2,(HH) 

2.3(H) 

2, 5(H) 

Propeller  torque,  tonne-metres 
Reduction  range 

Total  output  at  200  i.p  m 

12 

16  21 

2  7' 

25 

and  reduction  .3  to  1,  h.p  . 

.1.4(H) 

4.WH) 

6.(HH) 

7.1HH) 

As  regards  couplings,  the  combination  of  Hexiblc  rubber  coupling  with 
friction  clutch  is  preferred  to  the  more  expensive  hydraulic  or  electric 
types,  and  of  the  possible  variations  in  this  type  the  nange-mounted 
hydraulically-operated  multi-disc  clutch  is  chosen  as  the  standard  unit 
The  propeller  thrust  bearing  is.  for  reasons  of  space,  lubrication,  and 
installation,  connected  to  the  gcarcase.  but  it  is  arranged  so  that  the 
propeller  thrust  is  transferred  through  the  bearing  housing  to  its  founda¬ 
tion  support,  the  walls  ol  the  gearcase  not  being  stressed  by  the  thrust. 
The  standard  designs  arc  based  also  on  a  cimipleicly  separate  servo  system 
for  the  c.p  propeller,  or  a  flange-mounted  system  with  a  hollow  secondary 
shaft.  The  designs  also  embody  provision  for  driving  alternators  from 
one  of  the  gear  shafts. 

After  showing  sketches  of  eight  possible  arrangements  of  the  gears  and 
drives,  the  Author  describes  the  degree  of  standardisation  already  achieved 
by  AS!  A  for  iwin-enrined  installations,  l  out  gearcases  of  dilferent  si/es 
form  the  foundation  of  the  senes,  which  comprises,  in  addition,  three 
si/es  of  disc -clutch  housing,  nine  of  disc  clutch,  four  of  input  shaft,  live  of 
thrust-bearing  housing,  ten  of  thrust  bearing,  three  of  combined  disc 
clutch  and  ■.’cneralor  gearcase.  and  three  of  generatoi  geaiing  All 
components  i...  i  be  used  in  anv  of  the  font  gcMicases,  w  Inch  are  so  designed 
that  the  inpiil  sii.ifi>  can  lx  above  the  output  shaft  The  gearcases  all 
have  the  same  width,  and  the  widths  of  the  gearwheels  are  standardised 
in  vuit.ible  steps  so  that  certain  det.uls  foi  one  reduction  ratio  in  one  gear 
can.  to  a  ceMain  extent,  be  used  for  another  reduction  in  anothei  gear 
Two  AS!  A  gear-lubricalion  systems  are  described  and  illusiraled.  one 
for  oil  feed  rales  up  to  2(K)  I  mm  and  the  other  for  highci  rates 

26.7.38  Gearing  for  Mulli-lcngine  Propulsion  Installations,  \liit  .  /  ngr.  91  (1968). 
p.  9,3  (Mar  ),  and  p  12.3  (Apr.)  [8  pp  ,  I  tab..  .3  graphs,  4  diag..  ,‘3  phot  ] 
This  IS  a  condensed  version  of  a  paper  by  II  Brauer  entitled  "The 


po^Mbllltlcs  of  iiLMr  JcMgn  u>  inccl  the  l.itesi  lequirciiicnts  of  inanne 
propiiKion  installations  It  v\as  presenied  to  a  meeting  of  the 

Sehilfhatiteehnisehc  (  iese list  haft  in  Bei  lin 

The  aitisles  deal  onU  \suli  pmhlenis  Loneerning  medium-speed  Diesel 
engines  vsiih  a  eslinder  output  of  about  55il  b.h.p.  at  4(K)  6(X)  r.p.m. :  this 
corresponds  to  about  8.5(X1  b  h.p.  for  a  single  l(i-eylinder  V-engme 
or  P,(XK)  s.h.p.  \sith  tsso  engines  per  shaft.  Such  engines  require 
gears  ssith  a  reduction  ratio  between  2  5  to  I  and  6  to  I  for  a  propeller 
speed  belsseen  250  and  UK)  r.p.m. 

Multi-engine  marine  installations  base  been  in  use  for  mans  sears,  but 
the  earlier  drises  geiieralls  used  Ouid  or  electromagnetic  slip  couplings. 
Such  slip  couplings  arc  costls  and  need  considerable  space,  and  a 
belter  tilternatise  for  the  posser  range  considered  Is  pis'sided  bs  .i  gear 
unit  of  stratghtforssaid  design  ssiih  mechanical  clutch  and  llesible  rubber 
or  laminated-spring  coupling.  The  large  North  Sea  fens  /m  liie/iu. 
ci'iiiniissioned  in  ISlbb.  is  an  example:  she  has  forir  5.580-b.h  p.  Diesels 
sins  mg  tsso  propeller  shafts  through  tssri  tssin-gear  units  ssith  4^“'  250 

r. p.m,  reduction,  gising  a  speed  of  24  knots 

The  maximum  s  h  p.  required  at  present  for  merchant  ships  is  about 
.50, (XXI  This  can  he  prosided  bs  four  medium-speed  Diesels  of  7,5(XI 
b.h  p  each  and  a  gear  unit  incorporating  four  pinions  meshing  ssith  a  bull 
gear  sif  diameter  not  exceeding  5  m  ( 16  ft  5  In).  Such  a  bull  gear,  ss  hich 
can  be  machined  ssnh  the  necessars  ticcuracs  bs  modern  methods,  ssill 
transmit  about  2,260  ton-ft.  The  pitch-circle  speed  could  be  as  much  as 
^0  m  s  ( lO.tXX)  ft  mm),  sir  that  an  output  of  some  40,tXX)  s  li  p,  cinild  be 

s. ifels  achiesed 

Some  possible  l.isouts  ol  suigle-siage  tssui-inpui  reduction  gears  arc 
shossn  111  a  diagi.mi;  lhe>  insoKc  sarnuis  arrangements  iif  diisen.  drising. 
and,  m  some  cases,  mterniediate  idler  ss  heels 

In  gear  design,  calctilaOon  of  the  stresses  and  loads  h.is  lo  be  supple¬ 
mented  bs  empirical  data  embodied  in  the  uiles  of  the  C  lassillcaiitin 
Societies  The  design  limits  for  the  leeth  are  set  bs  the  irnn  strength, 
the  suif.ice  strength,  ami  the  sculhiig-loasl  cap.icns,  and  .i  table  is  gisen. 

b. isc'd  on  test-bed  tn.ils.  shossmg  Inns  each  of  these  is  .ilfeeted  bs 
geometi  ical  design,  malei  i.il.  and  tspe  of  lubricant,  f  ile  load-c.irrs  mg 

c. ipacits  ciii  Iv  siibsianiialls  increased  bs  saiiotis  hardening  proeesses 

lo  achic'se  the  necessars  .icctiracs  in  machining  the  gear  teeth  simie 
tolerance's  niiisi  not  exceed  o  ''  niicron  the  gear-cuiimg  machines  are 
mstallesi  m  an -conditu'iied  eiich'siiies  in  sshich  ambient,  Inbric.ilmg-oil. 
.ind  coolmg-oil  tempeialures  .ne  contii  lied  Aflei  machining,  the 
complete  gear  unn  is  subiecled  to  .i  rigoious  mspeciioii  test,  some  slei.iiK 
ol  ssiiiclt  aie  gisen.  Ibis  test  ,ilso  enables  the  c.iuses  of  noise  m  oe 
established  and  eliminated  I  oi  .ileni  running,  not  onis  must  ihe 
rotating  elements  be  accur.iiels  m.ichined,  but  icsonance  due  lo  other 
components,  particularls  lire  gear  c.isuigs,  imi't  be  .isoided  Ispic.il 
curses  ate  gisen  ol  excil.ilion  (requencies  ol  llie  iniemals  <if  ,i  gcai  unil. 
aiul  n.iiur.il  frequencies  of  ihe  casing  are  ploiied  ag.iinsi  ptopeller  speed 

To  absoib  ihe  propeller  thrusi.  the  general  pi.idicc  is  to  uKoipoi.ile 
ihe  ihiusi  hearing  m  the  gc.ii  unii  and  to  couple  Ihe  propellei  sh.ifl 
to  the  gear  oulpiii  sb.di  It  ssoiiKI  be  better,  but  more  expeitsise,  lo  .ui.inge 
the  ihiusi  be.iring  sep.ii.itels .  mamis  lo  isr'l.iie  Ihe  bull  eeat  fii'iii  'he 
puls.ihiie  ,1X1. il  loiccs  ol  ihc  piopellci  sb.ifi 

4')' 


Rigidils  of  ihe  gear  seatings  is  important,  particularly  adequate 
torsional  rigidity,  A  closed  box  girder  without  access  holes  best  meets 
these  requirements. 

The  second  article  is  concerned  with  couplings  and  clutches.  With 
medium-speed  Diesels,  couplings  should  have  torsional  flexibility  to  damp 
out  the  torque  variations  which,  although  they  may  be  limited  to  10  to 
15"„  of  the  mean  at  full  speed,  may  be  much  greater  at  reduced  speed. 
The  requirements  can  be  met  by  rubber  couplings  or  iaminated-spring 
couplings.  The  nominal  torque  of  a  typical  8.5(X)-b.h.p.  engine  of  this 
type  IS  about  15  metre-tons,  and  the  largest  rubber  coupling  now  in 
production  can  transmit  55  metre-tons. 

Friction  clutches  can  be  either  wet  or  dry.  The  problem  with  both  is 
mainly  one  of  heat  dissipation,  and  in  this  respect  the  wet  clutch  has  the 
advantage  It  is  also  less  subject  to  wear  because  of  the  lower  coeflkient 
of  friction  between  its  working  surfaces.  For  this  reason  the  contact 
load  on  the  rubbing  surfaces  must  be  greater  than  for  the  dry  clutch. 
In  multi-plate  form,  wet  clutches  can  now  accept  specific  pressures  of 
.10  kg  sq  cm  (425  lb  sq  in),  and  relative  speeds  between  the  rubbing 
surfaces  of  40  m  s  (7.875  ft  min). 

The  working  conditions  imposed  on  the  clutch  during  reversing  or  rapid 
manoeuvres  of  the  ship  are  discussed.  Three  cases  are  considered,  namely, 
reversing  clutches  for  use  with  non-reversing  engines  and  fixed-pitch 
propellers,  clutches  for  twin  installations  with  reversible  engines  and 
fixed-pitch  propellers,  and  disconnecting  clutches  for  engines  with 
controllable-pitch  propellers.  The  transmission  capacity  in  all  cases  is 
limited  by  the  surface  temperatures  of  the  rubbing  faces  and  the  heat 
dissipation.  As  an  example,  the  calculated  temperature  rise  is  25  (' 
(45  F)  during  the  reversing  of  a  ship  with  four  non-reversible  engines  of 
2,200  b.h  p,  each  at  9(X)  r.p.m  .  driving  two  reverse  reduction  gear  units. 

It  IS  shown  that  some  considerable  time  elapses  during  a  properly 
executed  reversing  manoeuvre,  and  that  this  can  possibly  be  reduced  by 
the  use  of  a  shaft  brake. 

I.AVOn  AND  INSTAl  I  XTION 

26,7.19  Forced  Flull-Vibration  and  Rational  .Alignment  of  Tailshafis  (in  t  rench) 
WoKlK,  7.  (  RuU.  Tech.  Bur  IcriKn.  50  (1968).  p.  21  (Feb  ),  p  45 
I  Mar  ).  and  p  77  ( Api . )  |44  pp  .  44  ref.,  I  tab  .  20  graphs,  ,10  diag..  20  phot  ) 

Increases  in  the  'i/e  and  power  I'f  ships  since  the  second  World  War 
have  resulted  m  hulls  which  arc  more  flexible  and  propeller  shafting  which 
IS  more  rigid,  a  combination  which  has  led  to  stern-tube  bearing  and 
tailshaft  troubles  and  to  hull-vibration  problems  The  Author  discusses 
these  interrelated  difficulties  with  particular  reference  to  their  relationship 
with  tailshaft  alignment.  Ffc  suggests  that  they  can  be  overcome  by  a 
■■  raiional  "  alignment  of  the  tailshaft.  i.c.  an  alignment  which  ensures 
that  the  tailshaft  cannot  lose  contact  with  the  lower  parts  of  its  bearings, 
either  under  the  influence  of  static  loads  (due  lt>  the  weight  distribution 
of  the  line  shafting,  or  to  the  hull  deformaiums  encountered  in  service)  or 
under  the  combined  influence  of  static  and  dynamic  loadsidue  loexcitation 
by  the  propeller,  by  the  flexural  vibration  t>f  the  shafting  or  tailshaft.  or  by 
the  free  and  or  forced  vibration  of  the  hull-girder)  (See  also  Abstracts 
No  24.809.  Nov.  l9Ws.  and  2';.151.  Mav  I9h7  ) 
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Raiioniil  alignnicni  jiivdIvcs  abaniloning  conventional  siraighi-line 
alignment  and  parallel  concentric  couplings.  The  Author  describes  a 
method  of  calculation  (vsith  the  aid  of  a  computer)  for  obtaining  the 
necessarv  data  for  rational  alignment,  together  with  practical  methods  of 
carrsmg  out  such  alignment. 

The  information,  which  is  based  on  Bureau  Veritas  e.xperience  and 
research,  is  presented  under  the  following  headings: 

1.  Introduction. 

2.  Behasiour,  in  Practice,  of  the  Tailshaft  Bearings  Stulfing-box 

Assemble . 

lA)  Stern-tube  with  lignum  vitae  bearings. 

(B)  Stern-lube  with  whiie-melal  bearings. 

.V  hsperimenial  Research  and  Theoretical  Considerations  n  the 
Investigation  of  the  Phenomena. 

(.A)  f  xpenmenial  research  on  lailshafi  behaviour 

IB)  Theoretical  considerations  relating  to  lailshafi  behaviour. 
(I)  Oisiribulion  of  static  reactions  due  to  the  weight  of 
the  shafting  assemblv. 

(Ill  Influence  of  cargo-loading  conditions,  and  of  sea 
slates,  on  values  of  static  reactions, 

(ml  Hvdrodvnamic  etTecis  of  propeller,  and  their 
influence  on  forced  hull-vibraiions  and  on  tailshaft 
behav  lour 

I IV I  N  ariaiions  m  bearing-reaction  values  due  to  flexural 
vibration  of  the  shafting. 

4.  C  alculations  for  Rational  .Alignment. 

(  Ai  Review  of  the  problem,  and  the  concept  i>f  siraighi-line 
alignment  with  parallel  concentric  coupling-flanges 

(Bi  The  ratii'nal-alignmeni  concept. 

(C  l  Carrving  out  the  necessary  calculations 

(ii  Preparing  the  data  for  the  calculations. 

(a)  Description  of  the  "  beam 
(hi  Loading  of  the  "  beam  ". 

(Di  I  sample  of  calculations  for  rational  tailshaft-alignment 

5.  (  arrving()u(  Rational  Tailshaft-Alignmcnt  in  Practice. 

(Ai  Optical  methi'd  of  alignment. 

(B)  The  '■  uncoupled-llanges condition  '  method  I'f  alignment. 

h.  C  onclusions  and  Suggestions. 

See  also  Abstract  No.  2.T88b  (Jan. 

I  I  BRIC  ANTS  AND  IT  BRU  ATION 

26.740  Cylinder  l.ubricatiun  of  Large  Marine  Diesel  Engines.  Hosii.  R.  M..  and 
Si  HR xk xMi’.  J  W  A  Ship.  49  (1968).  p  149  (June)  f.J(  pp  . 

7  ref .  2  tab  .  .J  diag  ,  I  graph] 

The  importance  of  ellicient  cylinder  lubrication  has  been  enhanced  by 
the  two  mam  modern  developments  in  large  marine  Diesel  engines  ibe 
use  of  heavy  fuel  oils  and  the  very  high  power  outputs  per  cylinder  now 
being  sought 


The  problems  resulting  from  burning  heavy  fuels  are  mainly  asstteiaied 
with  the  high  sulphur  content  of  these  fuels.  Early  work  showed  that  the 
alkalinity  of  additive-type  oils  had  to  be  greatly  increased  to  combat  the 
enormous  increase  in  corrosive  wear  and  fouling.  This  led  to  the 
introduction  in  1956  of  a  highly  alkaline  emulsion-type  cylinder  lubricant 
and  in  1959  to  the  now  more  common  alkaline  single-phase  oils. 

In  addition  to  its  normal  function  of  preventing  metal-to-metal  contact 
between  piston  and  cylinder,  the  lubricant  has  to  cover  the  entire  swept 
surface  with  sullicicni  alkalinity  to  protect  it  against  corrosive  attack  by 
the  acidic  products  of  combustion  of  high-sulphur  fuels.  The  reciprocat¬ 
ing  piston  distributes  the  lubricant  rapidly  in  narrow  axial  bands  on 
either  side  of  the  supply  points  The  circumicrcntial  movement  is  much 
slower  and,  unless  suitable  prec.uiiions  are  taken,  large  areas  of  cylinder 
surface  between  the  oil-supply  po.nis  may  noi  receive  sufficient  alkaline 
additne.  To  prevent  additive  siarvioion  in  these  areas  attention  must  Ix' 
paid  to  the  level  of  alkalinity  in  the  cvlinder  oil.  the  oil-supply  arrange¬ 
ments.  and  the  engine  operating  temperatures.  Each  of  these  items  is 
discussed  by  the  Authors,  as  well  as  certain  other  engine  factors  that  affect 
lubricalion. 

Alkdliiiiix  Icvc/.  l  aboratory  tests,  confirmed  by  16  years  of  experience 
at  sea,  have  shown  that,  for  marine  engines,  an  alkalinity  level  (in  terms  of 
Tiital  Base  Number.  TBN)  of  at  least  60  mg  KOH  per  gram  and  preferably 
somewhat  higher,  is  required  for  the  burning  of  residual  fuels  containing 
up  to  4"„  by  weight  of  sulphur.  An  incTcase  in  the  rate  of  feed  of  oils  of 
lower  alkalinity  can  lead  to  other  problems  such  as  exhaust-port  blivkage. 
scavenge-belt  fires,  and  excessive  deposits  on  the  pistons. 

Oil-supply  tirruiifn'iiwnrs  The  oil-supply  points  should  be  evenly 
spaced  around  the  circumference  of  the  liner  and  the  distance  between 
them  should  not  exceed  38-40 cm  (15  16  in).  The  latest  engine  types  now 
under  construction,  with  cylinder  diameters  of  850  1.050  mm  (31  7 
41  •  3  in),  therefore  need  no  more  than  8  10  supply  points.  If  this  number 
is  increased  to  more  than  about  12,  the  quantity  of  oil  required  at  each 
point  becomes  so  small  that  metering  it  becomes  diflicult. 

Oil-spreading  grooves,  when  properly  designed,  can  improve  conditions 
in  cylinders  with  unevenly-spaced  oil-supply  points,  lictails  of  an 
oil-groove  system  designed  by  Shell  are  shown  in  a  diagram. 

The  axial  positions  of  the  supply  points  are  also  of  importance.  There 
IS  evidence  that,  at  least  for  highly  supercharged  engines,  the  best  location 
is  in  the  lower  part  of  the  stroke.  Further,  there  should  be  effective 
non-return  valves  m  the  oil-supply  lines  as  close  to  the  liner  as  possible, 
to  prevent  hot  combustion  gases  from  entering  the  lines. 

The  correct  feed  rate  of  the  cylinder  oil  is  not  necessarily  that  corres¬ 
ponding  to  the  least  cylinder  wear;  it  In  the  rate  that  gives  the  most 
economical  engine-room.  Overhaul  expenses  such  as  the  cleaning 
of  pistons  and  ports  must  he  taken  into  account  as  well  as  the  cost  of  oil 
and  of  piston-ring  and  liner  replacements. 

As  regards  wear,  feed  rates  must  be  increased  as  the  thermal  load  on 
the  engine  increases;  and  large  engines  with  thick  liners  need  more  oil 
than  smaller  engines  with  thinner  liners  because  of  the  higher  surface 
temperatures.  A  rate  of  0  4  0  5  g  b  h.p.-hr  is  generally  sufficient  for 
highly-rated  modern  designs  of  uniHow -scavenged  engines.  This  limits 
liner  wear  to  about  O  ()4  0  05  mm  (1  6  2  0  mil)  per  I.IXX)  hours.  For 


loop-scavenged  engines  ol  vimilar  dimensions  and  output  the  rate  should 
be  0  6  0  7  g  h,h.p.-hr.  Lower  feed  rates  mav  sometimes  be  satisfactorv. 
but  the  margin  of  safeiv  will  bo  substantially  reduced  if  these  rates  are 
much  reduced.  An  indication  of  whether  the  lubrication  is  satislactory 
can  be  obtained  from  chemical  analysis  of  the  cyiinder-oil  drainings. 
These  should  show  a  TBN  value  of  not  less  than  10  mg  KOH  g. 

Frequency  and  timing  of  oil  delivery  are  also  important.  If  delivery 
IS  loo  infrequent  the  oil  film  may  be  thinned  loo  much  by  evaporation, 
and  if  inappropriately  timed  much  of  the  oil  may  be  swept  out  of  the 
ports  or  even  burnt. 

Eni’iw  opcritlinv  ii'mpcriiifu's  In  most  modern  engines,  the  outlet 
temperature  of  the  cooling  water  is  65  7l)  C  tl49  158  hi.  which, 
together  with  a  TBN  number  of  the  lubricating  oil  of  over  60  mg  KOH  g. 
ensures  a  satisfactorily  low  wear  rale.  With  the  increasing  thermal  loads 
and  power  output  now  possible  with  large,  high-pressure  supercharged 
engines,  there  is  a  tendency  to  run  at  a  lower  cooling-water  temi>eralure. 
but  this  should  not  be  lower  than  60  (  |I40  F)  at  outlet. 

Oilu‘1  iiiviw  liHtoi  s  affcciiiif!  Iiihruaiion.  A  number  of  cases  of  very 
high  wear  have  been  causcu  oy  inauequaie  sale  clearaiise  of  liic  pisioii 
rings.  It  IS  imporl.iiil  lo  ensure  ih.ii  the  clearance  is  at  its  correct  design 
value,  c  pocially  duiiiig  overhaul  in  service.  The  eiVcci  of  low  ring  side 
clearance  vvill  he  .  cccmuaied  by  any  piston  distortion,  and  this  is  another 
factor  that  cannoi  be  ignored  in  the  design  of  large-bore.  su|scrchargcd. 
high-ouipul  engines 

At  sea.  the  engine  can  be  icinporarilv  overloaded,  e.g.  in  bad  weather 
by  an  overpiichcd  propcllci.  and  cyclic  variations  have  been  observed  in 
cy  lindei -liner  temperature  of  20  40  (  (45  72  F  t  above  the  steady  value 
recorded  on  test-bed  iritils  The  liner  iem(U‘raiure  may  thus  become  too 
high  for  mineral  oils,  and  the  safely  n’argin  will  therefore  be  hvwered. 

Cit'od  maintenance  t'f  the  fuel  injector  is  of  great  importance.  The 
cleanliness  and  corrcsi  visci'sity  ivf  ihe  oil  before  injection  must  be  closely 
ci'iitriilled. 
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26.741  Piston-Finginc  Heat  Recovery  Systems  Design  and  Selection.  (  i  vv .  P  I 

PiifH’i  So  6'  IPiP  /. /iic'con  (/ 2.5  27  .Apr  1967  [5  pp,  I  lab, 
5  graphs,  .1  ditig  ) 

This  paper  is  concerned  vvnh  heal  recovery  from  evhaiisi  gas  and 
lackcl-cv'oling  water  The  lirsi  seciu'n  esplains  the  considerations 
involved  in  designing  heai-rccovery  silenceis.  steam  separators,  and 
related  equipment  The  second  section  ci'nsiders  the  principles  governing 
selection  of  equipment  for  particular  msitillalions;  special  atienlion  is 
paid  lo  control  and  safety  arrangements.  -S  nomogram  is  given  for  pipe 
sizing  in  natiiral-circiiltilion  systems 

26.742  , An  All-Fresh  Water  (ooling  System.  \/i;i  /  ngi ,  91  1 1968).  p.  I.^OlApi  ) 
fl  p  .  1  diag  ) 

To  reduce  the  heavy  maintenance  costs  of  large  salt-water  cooling 
systems.  I  riksK’rgs  V1ck  \crkst.iils  have  designed  a  three-circiiit  cooling 
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system  for  the  main  and  auxiliary  machinery  of  the  107,(XX)-ton  d  w 
tanker  Ktiiiftaltiml.  The  main  machinery  consists  of  a  ten-cylinder 
840-mm  bore  hriksbcrg-B.  &  W.  engine  rated  at  25,3(X)  h.p..  and  tilted 
with  four  Brown  Boveri  lurbiKhargers  and  Serck  charge  coolers.  There 
are  three  466-kW  Diesel-driven  generators  and  a  5(X)-kW  steam-turbine 
driven  alternator. 

The  cooling  system  is  divided  into  three  circuits:  salt  water,  low- 
temperature  fresh  water,  and  high-lemperaiure  fresh  water.  Salt  water 
is  used  only  to  cool  all  the  fresh  water  in  a  very  large  central  heat 
exchanger,  and  in  a  vacuum  condenser  serving  the  lurbo-allernalor  and 
cargo-oil  pump  turbines.  Kor  circulating  the  salt  water  there  are  a  pair 
of  l.(XX)  tons  hr  pumps,  either  of  which  is  able  to  meet  all  cooling  needs 
except  when  the  sea  temperature  exceeds  .30  C  (86  T).  and  the  cargo  or 
ballast  pumps  are  in  use.  The  two  fresh-water  circuits  use  the  same  water 
and  have  a  common  expansion  lank,  but  they  are  maintained  at  different 
temperatures.  The  low-temperature  circuit,  maintained  at  35  t  (95  Kl. 
cools  all  the  machinery  in  the  engine  room  except  the  mam  and  auviliarv 
engine  jackets,  which  are  served  by  the  high-temperalure  circuit  maintained 
at  an  inlet  temperature  of  38  C  (UX)  Fi  Both  fresh-water  circuits 
contain  corrosion  inhibitors 

A  diagram  shows  the  arrangenient  of  the  three  cooling  circuits. 

26.743  Exhaust  Boilers  on  Ships  Regulation  and  Automation  Problems  and 
Solutions.  Di  rk  .  V.  Paper  pre^eiileJ  at  the  S}  inpast'.i'i}  an  Shiphiahlnw 
Aaioniaiioii,  Opatija.  yapatlat  iti.  22  24  Nov.  1967  |30  pp  .  I  graph. 
5  diag.] 

This  paper  is  based  on  the  Author's  experience  at  the  "  Duro  Dakovic  " 
factory,  which  has  built  many  exhaust-gas  boilers  and  oil-tircd  boilers  for 
motor  ships  (especially  Soviet  tankersi  i  mphasis  is  laid  tm  the  differing 
charactenstics  of  exhaust-gas  boilers  with  and  without  gas  bv-pass 
arrangements.  A  by-pass  with  diverter  valves  (which  may  be  auto¬ 
matically  controlled,  eg.  by  a  steam-pressure  signal!  gives  greater 
operational  flexibility  and  permits  more  satisfactory  control;  in  particular, 
steam  conditions  can  be  kept  constant  at  all  loads  Boilers  without  a 
by-pass  are.  however,  becoming  popular  on  account  of  their  simplicity 
and  compactness,  the  relatively  low  exhaust  tenipcratures  le  g  715  i  i 
of  low-speed  engines  permit  '  dry  "  operation  when  no  steam  is  lenuircd 
The  design  and  operational  problems  of  these  two  types  of  boiler  installa¬ 
tion  are  discussed  at  length,  anu  suitable  control  arrangements  are 
described  Special  attention  is  paid  lo  ihe  feed  system  in  boilers  without 
by-pass:  operation  of  such  a  boiler  in  parallel  with  an  oil-lired  boiler 
IS  also  considered. 

A  set  of  heat-accumulation  curves  for  a  by-pass  installation  in  the 
tanker  Split  (20.8(X)  tons  d.w.i  is  included 

26.744  A  British-Designed  Filtration  I  nit  for  Heavy  Fuel,  \lattn  Ship.  49 
( 1968),  p  189  (July!  |l  i  pp.,  2  diag  ] 

A  description  is  given  of  a  new  automatic  heavy-fuel  tiller  module,  the 
Series  KXX).  produced  by  Yokes  I  id  Its  type  designation  denotes  its 
capacity  of  l.tXX)  gal  hr;  other  si/es  can  be  made  available  C  ontracis 
for  this  liltcr  module  are  being  discussed  with  seveial  I  K  .ind  other 
shipowners 


Bas/cally.  ihe  Series  l(XX)  filter  module  consists  of  a  duplicated  pump 
set,  a  heat  exchanger,  a  primary  filter,  a  duplex  secondary  filter,  and  a 
control  system;  the  assembly  is  mounted  as  a  unit  on  a  base  serving  as 
a  drip  tray  For  marine  installations,  manually-operated  valves  will  be 
provided  to  enable  the  module  to  be  by-passed  or  to  allow  recirculation 
and  tsarming-up.  The  pump  set  selected  for  duty  would  pass  the  incom¬ 
ing  oil  to  the  heat  exchanger  for  heating  to  the  required  temperature;  the 
filter  bodies  are  steam-jacketed,  but  alternative  means  of  heattng  them 
can  be  provided.  From  the  heat  exchanger,  the  oil  passes  to  the  primary- 
filter  section  for  water  removal  and  initial  filtration.  This  section  has 
three  filter-elements  working  in  parallel,  and  provides  for  dumping  of 
collected  water,  element  cleaning  lone  element  at  a  lime),  and  dumping 
of  collected  dirt.  The  cleaning  operations  are  pneumatically  powered, 
and  are  automatically  controlled  by  an  electric  programming  unit.  On 
leaving  the  primary  filter,  the  oil  goes  to  the  secondary  filter,  which  consists 
of  two  Microfeli  2(K)  elements  in  separate  casings;  when  the  on-line 
element  requires  changing,  a  pneumatic  actuator  automatically  cuts  it  out 
and  brings  the  other  element  on  line  without  interruption.  The  secondary 
stage  filters  down  to  5  microns. 

The  article  gives  further  infiirniation  on  the  design  and  operation  of 
this  filter  module,  and  mentions  that  the  increasing  acceptance  of 
unattended  engine  rooms  has  heightened  interest  in  fuel  purification  by 
filtration  instead  of  by  centrifuging. 

26,745  The  .Application  of  Screw  Pumps  for  Tanker  Cai^o  Handling.  Bi  t  ijfnbfrg. 
G,  W.  S/iip.  49  (l%8),  p.  187  (July)  (2  pp.,  3  diag.) 

The  Vdiicty  vu'  cnemicai  aiio  other  liquid  cargoes  now  being  cariied  in 
tankers,  and  developments  in  the  design  of  screw  pumps,  have  resulted  in 
this  type  of  pump  being  increasingly  used  for  cargo  handling.  Screw 
pumps  with  a  capacity  of  1.500  tons  hr  can  now  be  supplied. 

Within  the  viscosity  range  300  to  KliOO  sec.  Redwood  No.  I.  the 
capacity  of  tiicse  pumps  remains  substantially  constant.  Products  with 
a  viscosity  ah-'' e  l,5(X)  sec  can  be  discharged  at  the  same  rate  if  the 
suction  line  large  enough.  The  elficicncy  of  the  screw  pump,  when 
handling  hiuh-viscosiiy  liquids,  is  considerably  higher  than  that  of  other 
types 

■As  a  result  of  improved  bearings  and  screw  profiles,  screw  pumps  can 
provide  discharge  pressures  of  up  to  2(X)  lb  sq  in;  special  designs  can 
provide  up  to  350  lb  sq  m  The  improved  profiles  give  very  good  efficiency 
irrespective  of  viscosity  Improved  mechanical  seals  ensure  freedom 
from  leakage  at  the  shaft,  under  severe  ci'nditions  of  temperature,  vapour 
pressure,  and  viscosity.  Casings  can  be  of  highly  corrosion-resistant 
materials,  such  us  AISI  316  (FN  58  J)  and  Hastelloy. 

The  Author,  of  Houtttiin  Ponipen  NV.  L'trecht.  summarises  the 
advantages  i>f  the  screw  pump  as:  (u)  The  suction  characteristics  arc  such 
that,  even  when  liquid  and  vapour  are  handled  together,  the  pump  does 
not  lose  suction;  this  is  of  great  importance  when  products  of  high 
vapour  pressure  are  carried  and  the  tanks  must  he  fully  drained,  and 
frequently  enables  an  independent  stripping  pump  to  he  dispensed  with, 
(/)l  As  the  pump  capacity  is  not  sensitive  to  viscosity  changes,  discharging 
limes  for  ililfcreni  cargoes  can  be  maintained  at  the  same  level.  The 
Aulhor  also  discusses  ihe  various  factors  to  he  considered  when  designing 


the  pumping  sysicm.  including  the  properties  of  the  liquid,  pump  position, 
drive  arrangements,  and  stripping. 

A  brief  description  is  given  of  a  "  pump  combination  '  for  products 
whose  very  high  vapour  pressure  necessitates  the  pump  being  placed 
within  the  tank  to  ensure  that  the  permissible  low  suction  lift  is  not 
e.xceeded.  In  this  arrangement,  a  vertical  screw-pump  is  mounted  on 
deck  and  fed  by  a  small  axial-flow  centrifugal  booster-pump  fitted  at  the 
fool  of  the  suction  pipe.  The  booster  pump  is  shaft-driven  off  the  serew 
pump,  which  IS  Itself  driven  by  a  motor  (preferably  hydraulic  rather  than 
electric).  This  pump  combination  is  suitable  for  products  with  a  viscosity 
of  up  to  .^.(HK)  sec  Redwood  I  and  having  a  vapour  pressure  of  I  I  5  lb 
sq  in.  Apart  from  eliminating  the  need  for  a  pump  room,  the  arrange¬ 
ment  minimises  toxicity  hazards  and  reduces  the  number  of  lines  and 
valves;  as  each  tank  has  its  own  pump  combination,  there  is  little  chance 
of  contamination  of  one  product  by  another 


AL  TOMATION,  INSTRl  MtNTS,  AND  CONTROL  DK\  1C  KS 

(.Sec  also  Ahsiiacis  \o.  2(>.732  and  26.74.3 1 

26,746  Remote  Control  System  for  Two  Schelde-Sulzer  6RD9<)  Ivngines. 

VtuKi  rv.  C.  J.  Holland  Sliiphidld..  16  ( 1967).  p.  48  (.Inly )  [3  pp..  2  diag  . 
4  phot.] 

Two  4.‘'.(M)()-ton  d.w  bulk  carriers,  the  LoihIoii  Hritho  and  the  Jonh 
Bridf,'t\  both  owned  by  the  Bowring  Steamship  t  o  .  London,  are  each 
lilted  with  a  Scheldc-Sulzer  6RD9()  engine  of  13.8(8)  h  h.p  at  1 19  r.p  m. 
The  engine  can  be  controlled  either  from  a  control  loom  in  the  engine 
roi'm  by  a  mechanical  system  using  Hexball  cables,  or  from  the  bridge 
by  a  Sulzer-Westinghouse  pneumatic  system  mcorporaiing  stand, ird 
pneumatic  elements. 

The  movement  sequence  of  the  dilfercnt  servomotors  is  programmed 
by  pneumatic  relays  and  timing  elements  which  arc  grouped  in  a  c.ibinet 
in  the  control  room.  All  commands  from  the  bridge  are  transmilled  by 
three  iJ-in  copper  pipes  to  the  cabinet,  from  where  other  pipes  lead  to  the 
manicuvnng  stand  vvith  its  servomotors  and  thence  to  the  main  engine 

The  functions  of  the  mtiin  components  of  the  pneumaiie  and  mceh  inic.il 
remote-control  systems  are  described  vvith  the  help  of  a  diagram  1  he 
sequence  when  starting  the  engine  for  ihe  '  running  ahead  "  condition 
by  means  of  bridge  control  is  also  described  in  detail.  .A  ’  jump  over  " 
device  (incorporating  a  niicio-swiich  operating  a  solenoid  valve)  ensures 
rapid  acceleration  or  deceleraiion  through  the  baned  speed  r.iiigc  of 
(id  to  72  i.p.m. 

The  oper.ition  of  the  system  during  a  cash  stop  when  under  budge 
control  IS  described  in  detail.  Briefly,  it  involves  placing  the  telegraph 
lever  in  the  astern  position,  which  causes  the  fuel  supply  to  be  cut  olV  .ind 
the  engine  to  be  braked  by  the  starting  air.  A  direclion-of-roi.ition 
safeguard  control  valve  is  incorporated  in  the  system,  lo  change  from 
bridge  to  engine-mom  control,  the  engine-niom  lelcgrai  h  handle  is  mo'  cil 
from  the  special  "bridge  control"  position  to  any  other  desired  position, 
this  causes  the  pneumatic  system  to  be  vented  and  pul  out  of  aciion 

There  are  photographs  of  the  bridge  and  engine-room  conirol  st.iiions 
and  also  of  the  contents  of  the  pneumatic  cabinet 
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26.747  liquid  l.e\el  Indicators.  Part  I  N’isual  and  Mechanical.  On  i  ill.  C' 
Part  2  l.c\el  Indication  b>  I'.lectronic  and  I'.Icctrical  Means.  17.\siis. 
M.  A.  S  .  aiul  I  \/i  Mn .  B.  I).  ini’inffiim;  \Uiuiuils  ami  Dimi'ii,  II 
( I'i68i.  p  tyo  (  M.ii .  I,  .iiul  p.  559  (  Apr. )  [  14  pp..  2  lah  .  5  diag..  15  phnl.] 

The  l>pcs  of  lc\cl  iiidiealoi  discussed  in  Pan  I  are:  V  isual  (ssindows. 
sighi  glasses,  ele.)  I  loal  arm  druing  dial  poinier  I'tipsiiek.  and  related 
desiees  (e  g  dip  (ape,  drip-siiek,  and  righi-angled  sssnelling  tuhe  for 
pressurised  tanks).  Clauge  head  (guided  lloat  linked  b>  vsire  or  (ape  to 
.lutomalie  reel  at  top  of  lank).  Magneiie  (ihe  ineorporaiion  of  a  magnet  ie 
link  in  lloat-i\pe  desiees  enables  the  indieating  nieehanism  to  be  isolated 
from  the  liquid;  .leeurale  "magneiie  dipsiieks  '  and  "magneiie  gauge- 
heads  ""  Using  this  prineiple  base  been  developed).  Hvdrostalie  (head 
me.isuremem  b>  pressure  gauge;  various  means  of  remote  reading  are 
available)  P.iri  I  eoiisludes  with  a  iliseussion  of  the  faeiors  to  be 
considered  in  selecting  the  right  instrumeni  for  a  given  application.  Most 
manuf.ieturers  will  supplv  their  insirumenis  ealibraled  to  eusiomers" 
leqviiremenis  (depth,  volume,  etc  ).  It  is  pointed  out  that  these  visual 
.md  mechanical  insiiumenis  lequiie  veiv  little  mamien.ince  and.  in  most 
cases,  are  mde|vendeni  ofevternal  power  supplies. 

The  indicalois  described  in  P;u  i  2  relv  mainlv  on  electrical  in  electronic 
equipment;  the.v  iherelore  h.ive  an  inhe.’"cni  remote-reading  capabilitv 
.md  lend  themselves  to  use  in  automatic  cv'titrol  svslems.  Mvisl  of  them 
can  be  used  with  piiwdeis,  granular  solids,  and  slurries  as  well  as  liquids. 
The  t.vpes  described  are  .is  billows:  Capacitance  I  Itrasonic.  Radio- 
.ictive-isotope.  Displa.ccment  (m  this  svsiem  a  Boat  is  supported  partiv 
bv  Its  own  buvivanc.v  and  partiv  bv  a  torsion  spring  or  torque  tube,  (he 
l.titer  permitting  a  welded  seal  for  high-pressure  applications.  Although 
the  svsiem  is  essentially  mechanical,  it  is  often  designed  with  electrical  or 
electronic  sign.il  transmission)  HalaiU'e  or  ""  precise  lank  gauge"  (this 
sovers  a  variety  t'f  systems  using  sensing  devices  t'f  very  dilVerem  types, 
c  g.  tloal,  capacit.mce.  iransiiiitlmg  aerial;  the  device  is  supported  by  a 
i.ipe  or  wire  which  is  .iiitoniaiically  vvinmd  in  tir  paiil  out  to  maintain  a 
sondition  I'f  balance.  High  accur.icies  can  be  achieved),  load  cells 
(these  me.istiie  the  iv'tal  weight  of  the  l.ink  and  its  contents,  from  which 
iiiforni.ilion  |lie  level  can  be  cstim.ited).  Pressure  transducers.  Multiple 
Disstete  Uhls  term  covers  systems  whose  common  feature  is  a  vertical 
sequence  of  above  heUnv  sens  ns;  many  dilleren'  types  of  sensoi  can  be 
used  for  this  purpose).  I  .ich  type  of  indicator  is  described  m  sulTicient 
detail  to  en.ible  a  plant  etigmeei  tii  deside  on  the  most  suitable  system  in 
relation  to  the  hygienic,  ctirrosive,  and  abrasive  pri'periies  of  the  liquid 
or  solid  concerned,  the  type  of  ci'ntainer.  the  lemiverature  and  pressure 
sonditions  of  the  ctinienis.  the  ""  intrinsic  safely  ”  or  llamcprosvf  condition 
of  the  environment,  and  so  on. 

Ihe  .irticle  concludes  with  a  table  listing  84  I  .K.  niamifaclurers  and  or 
suppliers  of  liquid-level  mdic.ilors,  and  showing  the  types  available  from 
each  of  them  There  is  .iKo  .i  supplementary  list  of  1.5  further  L  K, 
manufacturers,  etc 

26.748  Survey  of  Pressure  T  ransducers.  /  iiiniii  i  i  int'  Miin  i  uils  urn/  Dt  1 1 
(1968).  p,  221  (Keb  ).  and  p  .59"  (Mar)  [9  pp  ,  9  ref.,  2  tab.  I  graph, 
b  diag  .  It)  phot  ] 

This  survey  gives  detailed  accounts  of  siime  wulely-used  types  of 


pressure  transducers  and  associated  equipment,  under  the  headings: 
Sources  of  information  on  pressure  transducers.  Definitions  (of  terms 
relating  to  performance  characteristics  some  terms  in  general  use  are 
listed  and  explained).  Poientiometric  transducers.  Fxamples  of  poten- 
iiomeiric  transducers  Strain-gauge  transducers.  The  differeniial- 
iransformer  t>pe.  Frequenc>  modulation.  Force  balance  transducers. 
Digital  transducers. 

There  is  a  table  giving  the  names  and  addresses  of  31  U.K.  pressure- 
transducer  manufacturers  and  agents,  together  with  the  principal  features 
of  their  products;  also  a  supplementary  list  of  37  other  manufacturers 
and  suppliers. 

26.749  Correction  of  Errors  in  Indicator  Diagrams:  Passage  Effects.  Bkaoi  i  y. 
P.  G.,  and  Wixiiiaii.  D.  Engr.  225  (I9f>8).  p.  511  (29  Mar.)  [4  pp., 
4  ref ,  I  lab..  26  graphs.  3  diag.] 

The  Authors  describe  a  simple  approximate  method  whereby  unsteadv 
pressure  diagrams  taken  with  a  long  indicator  passage  may  be  corrected. 
The  relevant  theory  is  set  out  at  length.  Experiments  using  the  pulse 
generator  referred  to  in  Abstract  No.  21.824  (Aug.  I9(v4)  are  described 
and  the  results  presented.  They  show  that  the  correction  method  gives  a 
considerable  improvement  and  might,  in  many  cases,  make  otherwise 
useless  results  acceptable.  In  some  situations  n  may  now  be  preferable 
to  use  a  passage  rather  than  a  flush-mounted  transducer. 

DECK  MACHINERY  AND  C  ARGO  HANDLING 

26.750  Tramfer  of  Oil  Cargo  at  Sea.  ShiphniUl.  liiivnuiiuiiHil,  II  (1968).  p  28 
(July  1  [2  I  pp  ,  8  phot  ]  Shell's  *“  Lightening  at  Sea  "  Scheme.  ShiphiiiUl. 
S/upp.  Kic..  Ill  (1968),  p  819(14  June)  (3  pp  .  5  phot.) 

These  two  articles  deal  with  the  scheme  developed  by  Shell  International 
Marine  Ltd  for  transferring  to  a  smaller  tanker  at  -.ea  enough  of  the  oil 
cargo  of  a  V  L.C  .C.  (very  large  crude  ctirricr)  to  enable  the  latter  to  enter 
a  port  unable  to  accommodate  her  full  draught 

The  original  design  of  the  Shell  \  I  C  I  s  was  for  tankers  of  about 
165. (KX)  tons  d.w  with  fully-laden  draught  limited  U'  54  ft.  i  e.  the  depth 
available  at  most  Fuiofiean  ports  It  was  Ivnowu,  however,  that  plans 
were  afoot  to  deepen  several  of  these  ports  lo  take  ships  (if  over  2(X),(XX) 
tons  d  w.  Furoport.  Lc  Havre,  and  Ciothenburg  by  early  1970  and 
Fo/  a  little  earlier ;  and  invest igatum  showed  that  it  would  be  ecoiK'mically 
beneficial  lo  increase  the  si/e  of  these  new  tankers  iii  2tX).(KX)  tons  d.w,, 
with  a  draught  of  62  ft,  even  if  they  had  lo  o|scraie  for  the  first  few  years 
of  (heir  life  only  partly  laden  uniil  the  ports  were  ready.  .At  a  draught 
of  54  ft  a  Vice,  of  2(X).(XX)  tons  d  w  carries  about  17().(KX)  tons  of 
crude  oil. 

Twenty-two  of  these  2(H).0(X)-ion  d  w  V  L  C  C' s  (known  as  the  M-class; 
see  also  Abstract  No  26,537,  July  1968)  have  been  ordered  and  seven 
more  are  lo  be  chartered.  Some  are  already  in  Shell  service.  All  will 
operate  mainly  between  the  Middle  Fast  and  Western  I  urope 

Realising  that  there  would  be  considerable  economic  advantage  if  it 
were  possible,  before  the  ports  were  deepened,  for  these  ships  to  sail 
fully-laden  and  to  transfer  part  of  their  cargo  at  sea  to  another  tanker 


outside  their  destination  ports.  Shell  International  Marine  carried  out 
on  paper  a  six-months  simulation  study  of  the  movements  of  V.L.C.C.s 
operating  such  a  "  lightening  "  schedule.  The  data  taken  into  account 
included  weather  information  and  forecasts,  the  contract  delivery  dates 
of  new  ships,  details  of  voyages  to  lit  in  with  crude-oil  movements  from 
the  Middle  East  to  Europe,  oil  supply  and  demand  estimates,  and  other 
relevant  factors.  The  results  showed  that  the  scheme  was  well  worth 
while:  the  net  saving  from  20  ships  making  live  voyages  each  per  year 
would  he  about  £12-5  million. 

To  put  the  scheme  to  practical  test,  the  70,000-ton  tanker  Dnipa  (see 
Abstract  No.  25,226,  Apr.  1967)  was  modilied  in  the  summer  of  1967  to 
serve  as  a  lightening  vessel,  and  in  March  1968  the  first  sea  trial  took  place 
with  the  207.0(X)-ton  d.w.  ,\facoina  ol  Shell  Tankers  N.V..  Rotterdam. 
Sea  water  was  used  instead  of  oil  in  this  operation,  which  the  two  articles 
describe,  giving  details  of  the  fenders,  hoses,  mooring  equipment,  and 
pumping  procedure.  The  rate  of  transfer  was  about  6,000  tons/hr. 
including  approach,  levci-up,  and  break-away  manoeuvres,  which 
represents  a  transfer  of  70,000  tons  in  a  total  of  about  16  hours. 

The  first  transfer  of  crude  oil  took  place  on  30  May,  when  65,650  tons 
of  crude  oil  from  the  Middle  East  were  transferred  from  the  Mucoma  to 
the  Driipa  in  a  position  eight  miles  off  Berry  Elead.  After  the  two  tankers 
uncoupled  on  31  May,  the  Maconut  sailed  for  Europorl  and  the  Drupa 
for  Thameshaven. 

The  six-month  simulation  exercise  showed  that  two  lightening  vessels 
would  be  required  for  full  operation,  and  a  second  tanker  is  accordingly 
being  modilied. 

26,751  Containers  and  Safety.  Boxfon.  G.  H.  E.  A.S.M.K..  Paper  So. 
67  TR.AS  37.  presented  28  30  Aug.  1967  [7  pp..  13  ref..  7  phol.] 

Figures  are  quoted  to  illustrate  the  rapidly-growing  use  of  containers  in 
the  shipping  industry.  It  is  noted  that  the  accident  frequency  at  certain 
L'.S.  container  terminals  appears  to  be  less  than  one-quarter  of  that  for 
break-bulk  cargo  handling.  Progress  in  the  standardisation  of  container 
designs  is  reviewed.  Attention  is  drawn  to  the  possibility  of  dissimilar- 
metal  corrosion,  as  most  metal  containers  incorporate  both  aluminium 
and  steel. 

The  various  classes  of  ship,  ranging  from  the  “  pure  "  container  ship 
to  the  conventional  general-cargo  vessel,  in  which  containers  are  at 
present  loaded,  are  reviewed,  and  the  handling  and  stowage  arrangements 
normally  adopted  in  each  case  arc  noted.  Most  container  failures  have 
occurred  while  the  container  was  suspended;  in  some  cases  the  roof  was 
torn  away  and  in  others  the  container  buckled  and  sometimes  split. 
Possible  causes  arc  weakness  of  corner  posts  and  tir  corner  fittings; 
incorrect  application  of  loading  slings;  bad  distribution  of  cargo  weight 
inside  the  container  (this  also  atVecis  the  stability  and  safety  of  ships 
measures  must  be  taken  to  ensure  correct  stowing  and  securing  of  loads 
within  containeis).  The  possibility  of  containers  being  damaged  while 
stowed  in  cells  (e  g.  by  very  severe  ship  motions),  and  the  more  likely  case 
of  damage  during  movement  into  or  out  of  a  cell,  must  be  considered 
and  equipment  devised  for  dealing  with  such  damaged  containers. 

Planned  maintenance  schedules  and  perisrdic  inspections  of  containers 
should  be  arranged;  individual  checks  should  be  made  as  they  enter  the 
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terminal.  Some  miscellaneous  safety  problems  are  briefls  considered. 
These  include  foothold  on  the  lops  of  containers  m  rain  or  ice  conditions; 
the  extent  to  which  nature  of  contents  should  be  indicated  on  the  outside; 
safety  in  securing  containers  on  deck  by  manual  methttds;  the  large  area 
presented  to  the  wind  by  dcck-siowcd  ctmtainers;  and  the  need  for 
devices  to  avoid  guiding  suspended  containers  into  cells  by  hand  (this  has 
sometimes  been  necessary  owing  to  an  unfavourable  combination  of  ship 
trim  and  container-handling  gear). 


VIBRATION  AND  SOL  ND-PROOFING 

( See  tilso  A  hsiracts  S'o.  26,7 1 3  am/  26,7 39 ) 

26.752  Balancing  of  High-Speed  Machinery.  Han,  C.-Y.  J.  En^ng  Industry. 
89  (1967).  p.  Ill  (Feb.)  [7  pp.,  6  ref.,  3  tab..  2  graphs.  7  diag. ;  and 
Discussion  :  1  p.,  4  ref.] 

This  is  A.S.M.E.  Paper  No.  66-Mech  29,  presented  10  12  Oct.  1966. 

An  analytical  method  for  optimum  balancing  of  the  shaking  forces  and 
the  shaking  moments  of  force  of  any  plane  mechanism  driven  b>  a 
constant-speed  shaft  is  developed.  The  optimum  values  of  phase  angle 
and  mass  moment  of  a  balance  weight  on  the  driving  shaft  are  ascertained, 
the  criterion  being  that  the  variation  of  load  on  the  machine  supports  due 
to  shaking  forces  and  shaking  moments  of  force  shall  be  a  minimum 
through  a  complete  revolution  of  the  driving  shaft.  With  a  digital 
computer,  this  method  is  applicable  to  complicated  mechanical  systems; 
an  illustrative  example  relates  to  the  balancing  (for  minimum  vibration) 
of  a  punch  reader  unit  in  the  idling  condition 

26.753  Calculations  and  Experiments  on  the  I  nbalance  Response  of  a  Flexible 
Rotor.  Ll  ND,  J.  W.,  and  One i-it.  F.  K.  A.S.M  E..  Paper  \t>.  67-  I  ihr 
27,  presented  29  31  Mar.  1967  (12  pp.,  1 1  ref.,  3  tab..  16  graphs.  6  diag.] 

The  results  of  a  combined  analytical  and  experimental  investigation  of 
the  unbalance  vibrations  of  a  rotor  are  presented.  The  analysis  applies 
to  a  general  rotor  bearing  system  in  which  the  dynamic  bearing  forces  are 
represented  by  four  spring  coefficients  and  four  damping  coefficients. 
The  rotor  can  be  represented  as  either  a  lumped  or  a  distributed  parameter 
system,  and  gyroscopic  moments  arc  included.  In  general,  the  unbalance 
whirl  motion  of  the  rotor  will  be  elliptical.  The  analysis  has  been 
programmed  for  a  digital  computer,  to  obtain  results  for  comparison 
with  the  experimental  data. 

The  test  rvitor  is  a  uniform  flexible  shaft  with  heavy  wheels  mounted 
at  the  ends  and  in  the  middle,  ll  is  supported  in  two  silicv'ne-fluid 
lubricated  lilling-pad  journal  bearings.  The  rotor  iimpliltidc  caused  by 
an  induced  unbalance  htis  Ken  measured  over  a  speed  range  of  .t.lXH)  to 
24.(Kt()r  pm.  for  three  different  rotor  ct'nligurations.  obtained  by  removing 
one  or  both  end  wheels  This  speed  range  extends  to  I'l  through  the  third 
critical  speed  for  each  of  the  rotor  contigurations.  The  results  arc 
compaied  with  the  theoretical  values  and.  in  general,  the  agreement  is 
found  to  K  good,  ll  IS  concluded  that  rotor  response  calculations  can 
K  of  great  practical  value  in  the  design  of  high-speed  rotor  Kaiing 
systems 
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26.754  On  the  <  ritical  Speeds  of  a  Continuous  Shaft  Disc  System.  I  sm  i  man. 
R.  t  and  t(  HANKS,  R.  A.  A.S.Xt.f-.,  Paper  \a.  67  V'ihr  9,  presenled 
Vi  31  Mar.  1967  [8  pp..  4  ref.,  1  tab.,  9  graphs,  3  diag.,  I  phot.] 

The  ctYecl  of  gyroscopic  moments  on  the  critical  speeds  of  a  shaft/disc 
system  mounted  in  short  end  bearings  is  analysed.  Representation  of  the 
shaft  as  having  continuously  distributed  mass  and  elasticity  allows 
accurate  determination  of  higher  critical  speeds.  Frequency  equations 
are  obtained  for  the  critical  speeds  associated  with  both  backward  and 
forward  whirling  modes.  The  first  four  critical  speeds  for  each  whirling 
direction  are  shown  graphically  for  a  range  of  shaft  and  disc  sizes  and  for 
various  disc  locations  on  the  shaft.  F.xperimental  verification  is  given 
for  the  first  and  second  critical  speeds,  and  comparisons  arc  also  made 
with  results  obtained  by  lumped-parameter  methods. 

26.755  Coupled  Vibration  of  Geared  Systems.  Mahalinoam,  S.  The  Aero¬ 
nautical  Journal  (Jornicrh  J.  R.  Aero.  Soc.).  72  (1968),  p.  522  (June) 
(5  pp.,  10  ref,,  1  graph,  5  diag  ] 

The  standard  methods  for  analysing  the  torsional  vibration  of  geared 
systems  assume  that  the  rotating  system  is  rigidly  supported  However, 
in  many  practical  applications  the  gearbox  (or  the  crankcase  or  frame  to 
which  it  is  attached)  is  flexibly  mounted,  and  coupled  vibrations  of  the 
rotating  system  and  the  supporting  system  can  arise.  The  Author 
presents  an  analysis  of  this  situation,  using  the  concepts  of  "  free 
receptance  ■■  and  "support  rcceptancc  "  (introduced  by  S.  H.  Crandall 
in  1958),  and  receptance  formulae  of  Biot-Duncan  type  (see  also  Abstract 
No,  1.345,  Nov.  1947).  It  is  shown  (with  examples)  how  the  influence  of 
mounting  flexibility  on  natural  frequencies  may  be  calculated 

An  appendix  shows  how  the  Bioi-Duncan  formula  can  be  ex  ended  ti' 
the  cross  receptances  of  a  torsional  system. 

26.756  Torsional  Vibration  of  a  Geared  System.  Ho  CTiono  Ltt,  and  SitvtssoN. 
C,  H.  A.S.M.L.,  Paper  So.  67  i  ihr  6J.  presented  29  31  Mar.  1967 
[5  pp..  2  tab.,  I  diag.) 

A  method  of  computing  torsional  natural  frequencies  and  steady-state 
responses  of  a  geared  system  is  presented  and  discussed.  The  system 
consists  of  a  number  of  shafts,  each  with  any  number  of  masses,  some  of 
which  arc  gears  to  interconnect  the  shafts.  A  shaft  may  have  any  number 
of  gears  which  bianch  out  tt'  other  shafts.  For  response  csdctdations, 
harmonic  torque  may  he  applied  to  any  i<f  the  niirses.  Jo  allow  the 
most  general  combination  of  branching  systems,  the  mclIuHl  uses  a 
computer  program  which  fv'inis  a  matrix  system  from  the  influence 
coctlicicms  of  each  shaft  dtic  to  unit  torque  applied  at  the  geais.  The 
unknown  meshing  torqties  form  the  column  matrix,  and  the  matrix 
equation  is  solved  to  find  natural  frequencies  and  mode  shapes.  The 
method  easily  handles  damped  vibrations  by  the  use  of  complex  values 
for  the  inertia  and  elasticity.  A  numerical  example  is  given,  with 
specimen  prini-outs. 

26.757  Recent  Blade  Vibration  Techniques.  Armsiromi,  I  .  K  (..V  ,\f  /■... 
Paper  Stt.  66  (I  ,4  GT  14.  presenied  27  Nov.  I  Dec.  1966  (8  pp  ,  7  ref., 

2  tab..  8  graphs,  1  diag.,  5  phot  ] 

This  paper  is  based  on  the  experience  and  techniques  of  Bristol  Siddeley 


1  nL:lne^  1  lit  in  ihc  ilesitin  and  devcUipnieni  of  ga-.-iurbinc  engines 
The  metliods  which  have  been  used  recenlly  to  predici  the  ampliuides 
of  \  ibraiion  of  compressor  blades  are  expl  lined,  hxanrplcs  of  resonances 
with  excilation  due  to  maldistributions  in  the  intake  flow,  and  to  down¬ 
stream  obstructions,  are  given.  Designs  of  tied  blades  and  snubber 
blades  which  have  operated  satisfactorily  .ire  illustrated  and  hricflv 
described.  Two  techniques  of  obtaining  blade  vibration  data  from  the 
H.P.  shaft  of  a  two-shaft  jet  engine  are  described;  these  are  the  "  TM 
grid  "  technique  of  (  ccles  and  Seymour,  which  uses  the  signal  induced 
by  a  b'ade-tip  magnet  in  a  /ig-/ag  stator  conducior.  and  the  radio- 
frequency  strain-gauge  telemetry  system  referred  to  in  Abstract  No. 
23.990  (Feb.  I9<)6).  By  comparing  the  measured  amplitudes  with  the 
fatigue  properties  of  blading,  a  parameter  has  been  established  which  is 
used  in  assessing  the  seriousness  of  a  vibration  in  relation  to  required 
service  life  of  the  blading. 

Further  work  should  concentrate  on  prediction  of  flutter  conditions; 
fatigue  strength  of  roirt  livings;  the  imnoitance  of  mechanical  damping 
as  a  means  of  controlling  blaiie  vibration;  and  design-stage  prediction 
I'f  blading  fatigue  strcnitth. 

26.75K  Whirl  in  Reciprocaling-F.ngine  Flywheel  Crankshaft  Systems.  Lovvn  i . 

C  .  M  (,5  T/.£..  Paper  So.  67  Vihr  59.  presenfetl  29  31  Mar.  1967 
[12  pp  .  5  ref..  2  tab..  15  graphs.  26  diag  ] 

The  coiipling  of  torsional  vibration  and  whirl  in  reciprocating-engine 
fly  wheel  crankshaft  systems  was  discussed  in  1959  by  the  present  Author;  a 
series  of  labortitory  tests  established  the  existence  of  this  coupling.  Since 
then,  large  amottnts  of  Held  data  have  been  obtained  and  analysed,  with 
the  result  tnat  the  phenomenon  is  much  more  completely  understood 
This  paper  reviews  the  theory,  describes  and  discusses  the  held  studies, 
and  presents  a  rational  design  procedure  which  should  prevent  catastrophic 
whirl  resonance  and  consequent  crankshaft  failure 

26.759  Composite  Damping  of  Vibrating  Sandwich  Kearns.  DiTaramo.  R.  A  , 
;tnd  Bi  ASist.AStl .  W,  A.S.  M  /:' .  Paper  Vo.  67  l  ihr  6.  presented  29  3 1 
Mar.  1967  (6  pp.,  4  ref..  I  lab,.  6  graphs,  I  diag.J 

Laminated  beams  composed  of  alternate  layers  of  elastic  and  visco¬ 
elastic  material  have  liecn  considered  for  structural  members  which  can 
dissipate  vibratory  energy  vvhile  maintaining  a  degree  of  structural 
integrity  Thi  vibratory  characteristics  of  such  beams  have  already  been 
investigated  by  the  Authors  and  by  other  workers.  DiTaranto  has 
pievioiisly  shown  that,  for  a  freely  vibrating  three-layer  (elaslic- 
V I'coclastic-clasiic )  beam,  the  curve  ivf  composite  loss  factor  versus 
natural  frequency  is  independent  of  the  end  conditions  and  the  mode 
shajves.  The  pres  nt  paper  investigates  the  solution  of  the  diflerenlial 
equation  of  molio'i.  in  order  to  ciblam  generalised  icsulls  for  the  compo¬ 
site  loss  factoi  and  n.iiurtil  fiequcncies  of  such  ,t  s.mdwich  beam  These 
restilts  (which  arc  presented  graphically)  can  be  useful  in  designing 
slrt'cliires  utilising  sanvlwich-laminated  m.iicrials 

26.760  Damping  in  Sandwich  Beams  with  Shear-Flexible  (  nres.  Biri,  C  .  W  , 
Wit  KINS.  D  .1  .  and  <  risMvn.  W  (  .  .S  \/  /  .,  Paper  \.i  67  \  d>r  It. 
presiiiiid  29  <1  M.ir  19(i7  |9  pp  ,  32  ref.,  6  lab  .  K  graphs,  2  phot.) 

After  a  hlcialuic  survey,  this  paper  rcpmis  the  Authors  ihcorcl'  il 
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and  expcrimcnial  studies  of  the  etVeet  of  core  shear  Ilexibilitv  on  the 
lowest  natural  frequency,  node  liK'ations,  and  damping  in  sandwich 
beams  with  cores  of  high  shear  llesibiliiy  (e.g.  lurneycomh-type  cores). 
•\  new  method  of  analysis  is  presented  for  predicting  the  logarithmic 
decrement  foi  damping  in  sandwich  beams  undergoing  free  vibration, 
when  the  beam  geometry  and  constituent-material  properties  are  known. 
Natural  frequency,  modal  shape,  and  logarithmic  decrement  all  depend 
on  the  dynamic  shear  coefficient.  Two  new  simplified  derivations  for 
this  coefficient  are  presented. 

Hexural-vihration  experiments  were  conducted  on  free-free  sandwich 
beam  strips  at  frequencies  from  300  to  7tK)  c.p.s.  Facings  were  glass- 
epoxy  laminates  and  cores  were  hexagonal-cell  honeycomb  of  either 
aluminium  or  glass-phenolic.  Ftm  each  beam,  the  lowest  natural 
frequency,  associated  node  lo-ations,  and  the  logarithmic  decrement  in 
free  vibration  were  measured  and  compared  with  those  predicted  by  four 
different  theories. 

26.761  Flow-Induced  N'ibration  and  Noise  in  Tube-Bank  Heal  Exchangers  Due  to 

von  Karman  Streets.  Cuts.  Y  N.  A.S.M  H..  Ptiper  So.  67  46. 

prcsciiicJ  29  31  Mar,  1967  [17  pp  ,  41  ref.,  16  graphs,  13  diag.] 

The  frequency  of  vortex  shedding  from  tubes  and  lube  banks  has  been 
investigated  by  many  workers,  but  their  icsults  have  varied  considerably 
The  present  Author  has  previously  correlated  the  existing  data  into  a 
curve  group,  and  now  proceeds  to  further  analysis  of  the  problem. 
Results  of  experiments  performed  in  a  small  wind  tunnel  are  given, 
together  with  typical  graphs.  On  this  basis,  some  design  proposals  for 
suppressing  vibration  are  made;  in  particular,  that  detuning  baffles 
should  be  inserted  into  the  tube  bank, 

26.762  Statistical  F.nergy  Analysis  of  Vibrating  Systems.  Ungak.  L.  E. 
4  5. A/./...  Paper  So.  67-V‘ihr  6,  pre.^e/iteJ  29  31  Mar.  1967  [7  pp.,  23  ref., 
4  diag.] 

Although  the  classical  methods  of  vibration  calculation  arc  valid  in 
principle  at  all  frequencies,  their  use  is  very  often  impractical  for  high 
frequencies,  particularly  for  randomly  excited  complex  structures.  A 
new  approach  is  needed  for  dealing  simply  and  effectively  with  high- 
frequency  problems,  such  as  those  relating  to  sonically-induccd  fatigue, 
instrumentation  performance,  or  noise  transmission.  The  statistical 
energy  analysis  '  approach  provides  a  relatively  simple  means  for  under¬ 
standing  and  estimating  the  significant  properties  of  multimodal  random 
vibration'  of  complex  systems;  it  permits  treatment  of  complex  vibration 
problems  in  terms  of  much  simpler  cneigy  balances. 

The  first  section  of  the  paper  reviews  the  concepts  and  properties  of 
modes  of  structural  vibiatioiis,  and  points  out  some  useful  relations 
between  inodal  response  and  total  average  response  properties.  The 
second  section  derives  I  he  basic  relations  that  govern  the  exchange  tvf 
energy  between  two  coupled  modes  The  third  section  generalises  this 
relation  to  permit  determination  of  the  flow  of  energy  from  one  set  of 
modes,  representing  one  structure  or  fluid  system,  to  another  set  of  modes, 
representing  another  such  system  The  final  section  illustrates  some 
applications  of  the  statistical  energy  approach  (response  of  indirectly 
excited  systems;  evaluating  the  eric-t  of  additional  damping;  interaction 


of  sound  and  siruciures).  Its  use  as  a  means  of  quaniiiaiive  response 
prediction  is  at  present  hampered  by  the  limited  information  available  on 
coupling  coefficients  and  damping  in  materials  and  structures. 

26.763  A  Scale  for  the  Degrees  of  Vibration  Perceptibility  and  Annoyance. 

SoitMAN,  J.  1,  Ergonomics,  II  (1968),  p.  101  (Mar.)  [22  pp.,  61  ref.. 
7  tab.,  1 1  graphs) 

On  the  basis  of  a  review  of  the  numerous  investigations  published  since 
I9(X),  criteria  for  vibrations  permissible  with  regard  to  their  effect  on 
human  beings  (thresholds  of  perception  and  annoyance)  arc  suggested. 
Dimensionless  units  for  degrees  of  perceptibility  and  annoyance  arc 
introduced,  and  nomograms  are  given  for  determining  these  degrees  from 
the  frequency  and  displacement  amplitude  of  the  vibration.  It  is  suggested 
that  the  criteria  could  serve  as  a  basis  for  a  British  Standard. 

CORROSION,  FOI  LING,  AND  PREVKNTION 

26.764  Conservation  of  Ship  Bottoms  with  New  Telsys  Anti>fouling  System. 

SlEDtNKipF,  A  ,  and  Zach,  M.  Translation  hy  the  Chemical  Translation 
Service,  from  Plaste  Kantschnk,  12  (1965),  No.  8,  p.  496  [10  pp..  8  ref.) 

This  paper  consists  mainly  of  an  exposition  of  the  general  principles 
underlying  the  formulation  and  application  of  good  anti-corrosive  and 
anti-fouling  paints  for  ships'  bottoms.  Mention  is  made  of  a  new  system 
[Ed.  note:  presumably  Last  German)  of  which  no  details  are  given 
except  that  it  comprises  three  anti-corrosive  coats,  one  thick  "  isolative 
layer  ",  and  one  anti-fouling  layer,  applied  over  a  wash  primer  and  of  a 
total  thickness  of  015  mm  (5  9  mil).  Data  obtained  from  a  number 
of  vessels  treated  with  this  system  are  given,  and  show  that  no 
appreciable  loss  of  speed  due  to  organic  growths  occurred  for  periods  up 
to  34  months.  Comparative  tests  showed  that,  with  a  conventional  paint 
system,  one  vessel  suffered  a  speed  reduction  of  4  knots  in  6  months, 
whereas  with  the  Telsys  system  no  reduction  occurred  in  one  year.  In 
another  case  comparable  figures  were  a  speed  loss  of  2  knots  after  6J 
months  and  no  loss  for  2  years. 

Great  importance  is  attached  to  the  correct  choice  of  the  composition 
of  the  various  layers  of  a  paint  system;  the  effectiveness  of  the  system 
deptends  considerably  on  the  interaction  between  the  layers.  The 
moisture  to  which  marine  paints  are  necessarily  exposed  is  an  important 
factor  in  the  initiation  of  the  processes  that  cause  deterioration  of  the 
paint.  Its  effects  can  be  reduced  by  lowering  the  permeability  of  the 
paint  to  corrosion  products,  and  this  depends,  amongst  other  things,  on 
the  structure  of  hinders  and  the  character  of  the  pigments. 

The  preparation  and  initial  treatment  of  the  steel  are  also  very  important. 
Sand  oi  shot  blasting  is  regarded  as  the  best  method  of  preparation,  but 
care  must  be  taken  to  ensure  that  the  depth  of  the  roughening  is  within 
certain  limits.  Peaks  in  the  surface  can  act  as  sources  of  localised 
corrosion  after  a  short  period. 

The  prepared,  rust-free  steel  surface  should  then  be  treated  with  a  prim¬ 
ing  coat  which,  inter  alia,  eliminates  residual  salts  such  as  chlorides  or 
sulphates.  The  surface  should  also  be  thoroughly  dry  before  the  paint 
coating  is  applied.  The  pigments  should  be  carefully  chosen.  For 
anti-corrosive  properties  they  should  include  substances  such  as  basic 
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chromates  or  /me  oxide,  while  adhesion  can  be  improved  with  vin>l 
resin  wash  primers. 

Recently,  some  experience  has  been  obtained  of  the  elVecls  of  cathodic 
protection  prinided  by  special  primers  containing /inc  or  aluminium  dust. 
It  has  been  found  that  cathodic  rroteclion  of  this  kind  is  not  always  com¬ 
patible  with  the  anti-foulmg  system,  flood  results  have  been  obtained 
with  /inc-dust  pigments  and  anti-corrosive  primers  used  with  high-quality 
anti-fouling  pigments,  and  also  with  /mc-spraymg  followed  by  painting 
Zinc-dust  pigments  arc  approved  only  for  freshly-blasted  plates. 

As  regards  application,  the  Authors  state  that  the  fust  coat  of  anti¬ 
corrosive  paint  must  be  applied  by  brush.  Further  coals  can  be  sprayed, 
except  the  tinii-fouling  because  of  its  toxicity.  Rolling  can  also  be  used, 
bill  in  most  cases  impaiis  the  quality  of  the  coaling. 

26.765  .A  Fresh  l.onk  at  the  Mechanism  of  Corrosion  in  Boilers.  Rixrirs.  FI.  M 

•f  .S'  Paper  \o.  6.'  H  I  Bf  S  /,  pn  seiih  J  7  II  Nov.  I%5  [IS  pp  . 

5  ref.,  K  diag.] 

Published  block-specimen,  hydrogc'ii-elTusion.  and  model-boiler  experi¬ 
ments  using  mild  steel  have  shown  that,  after  a  brief  period  of  "  Hash  " 
I'xidaiion  immediately  follow  mg  immersion  m  aqueous  solution,  citrrosion 
proceeds  either  relatively  slowly  with  the  fvtrmalion  of  a  thin  corrosion- 
resistant  mtignetite  lilm,  or  ratudly  with  the  development  of  a  non- 
protective  accumulation  of  iron  oxide.  In  the  latter  case,  lilm-desiructive 
mechanisms  induced  experimentally  by  combinations  of  high  temperature, 
stress,  and  quite  high  concentrations  of  hydroxide  alkalinity  or  ferrous 
chloride  have  produced  examples  of  severe  metal  loss,  pitting,  heavy  oxide 
accumulation,  tind  hydrogen  damage;  these  are  very  similar  to  corrosion 
manifestations  responsible  for  metal  failure  in  real  boilers. 

OPFRATION  AND  MAINTKNANf  F 

26.766  Moore-McCormack  Plans  L'se  of  Computer  “  Dry  Runs  *'  for  Service 
Patterns.  C  anadian  Shippinf;  and  Marine  Eneiiu’crinf!  .Ncm.v.  59  (1967). 
p.  41  (Oct.)  (}  p.) 

This  note  draws  attention  to  a  statement  by  W.  T.  Moore,  the  chairman 
of  Moore-McCormack  Fines,  Inc.,  concerning  the  success  of  a  computer 
simulation  model  for  planning  the  operations  of  one  of  his  company's 
fleets  (American  Republics  Lmei.  On  the  basis  of  expected  or  p,  oposed 
future  conditions,  the  computer  makes  (in  about  one  hour)  a  detailed 
analysis  of  a  liner  schedule  involving  80  to  90  voyages  in  the  course  of  a 
year.  It  prints  out  hnancial  statements  for  each  simulated  period  of 
operations,  together  with  statistics  on  various  matters  of  interest,  such  as 
cargo  queues  and  ship  utilisation.  The  mi>del  has  pioved  so  useful  to 
the  management  that  Moore-McC  ormack  have  contracted  with  IBM  for 
the  development  of  a  more  comprehensive  one,  covering  all  their  cargo 
and  passenger  operations 

26.767  Carrier  Management  the  \ital  Facter  in  Co-ordinated  l.and-Sea 
Transportation.  Rfibii.  R.  S,  A.S.M.E.,  Paper  So.  67  TRAS  .V. 
presented  28  .10  Aug.  1967  [7  pp..  2  diag,] 

The  systems  approach  to  commercial  logistics,  which  was  first 
emphasised  in  the  L '.S.  domestic  economy,  is  now  being  widely  applied 
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to  international  operations.  Thus  ocean  earners  may  well  find  it  necessary 
to  develop  management  techniques  similar  to  those  which  have  proved 
ert'ective  for  domestic  road,  rail,  and  air  carriers.  This  applies  particu¬ 
larly  to  routes  where  new  shipping  concepts  may  provide  an  excess  of 
capacity,  resulting  in  keener  competition.  Those  carriers  who  adopt  the 
most  advanced  management  techniques  are  likely  to  be  the  most 
competitive.  The  Author  discusses  the  subject  in  relation  to  business 
logistics,  market  management,  market  research,  equipment  and  service 
planning,  pricing  services,  organisational  relationships,  steps  involved  in 
industry  marketing,  personnel,  forward  planning,  and  operations  manage¬ 
ment  (with  special  reference  to  terminals). 

26.768  Cost  Kffectiveness  in  Pumping  System  Design  and  Operation.  Btv/.  Ci 

J.  E/iyiif!  Power,  89  (1967),  p.  600  (Oct.)  [5  pp..  10  ref..  4  tab.] 

This  IS  A  S.M.E.  Paper  No.  66  WA/FE  27,  presented  27  Nov.  |  Dec. 
1966 

A  technique  is  presented  for  numerically  evaluating  pumping-system 
effectiveness  by  statistical  analysis.  The  technique  is  applied  to  a 
hypothetical  substitution  of  stainless-steel  pump  wear  rings  for  bronze 
ones  in  the  pumping  station  of  an  undertaking  supplying  river  water  to 
agricultural  consumers.  The  objective  is  to  find  if  the  probable  increase 
in  quantity  of  water  delivered  annually  compares  favourably  with  the 
operational  cost  difference  (taking  account  of  down-time  and  maintenance) 
between  the  ma.erials. 

The  cost-effectiveness  model  concerned  is  applicable  to  the  great 
majority  of  maintainable  systems,  because  these  systems  are  known  to 
experience  constant  failure  rates  and  log-normal  maintainability  distribu¬ 
tions.  It  can  be  used  in  planning  optimum  maintenance  schedules.  The 
accuracy  of  its  predictions  has  been  confirmed  by  comparison  with 
published  statistics  for  113  hydraulic-turbine  plants. 

26.769  M.A.N.'s  Wear  Data  Recording  System.  Paler,  W  Shiphuihl.  Shipp. 
Rec.,  112  ( 1968),  p.  43  (12  July)  [3  pp.,  3  diag.,  3  phot.] 

M  A  N  have  developed  a  system  which,  using  an  IBM  1232  Optical 
Mark  Page  Reader,  facilitates  the  direct  and  automatic  processing  of 
records  of  cylinder-liner  wear,  taking  into  account  all  relevant  factors 
The  type  of  wear  records  customarily  kept  by  owners,  yards,  and  engine 
builders  may  include  all  the  necessary  information,  but  to  analyse  such 
records  by  conventional  manual  methods  to  correlate  wear  with  any  one 
cause  (e  g.  type  of  lubricant)  is  a  very  lengthy  and  costly  process. 

M.A.N.'s  new  system  replaces  the  usual  record  sheet  by  a  special  mark 
page  which  can  be  read  by  the  IBM  Page  Reader.  It  contains  space  for 
1,(K)0  markings,  each  of  which  corresponds  to  a  definite  physical  effect 
or  property  that  may  affect  wear.  The  principal  factors  covered  are  the 
working  conditions  to  which  the  liner  is  subjected,  such  as  loading  of  the 
engine,  piston  speed,  quality  of  combustion,  etc,;  relevant  design  and 
material  factors,  such  as  composition,  heal  treatment,  and  hardness  of 
liner  and  pislon-ring  material;  composition  and  quality  of  fuel  and 
cylinder  lubricant;  duration  of  running  lime;  and  piston  running-til  in 
liner. 

The  compilation  of  the  mark  page  can  be  carried  out  by  the  engineers 
on  board,  using  a  special  marking  folder  which  the  Author  describes 
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He  mentions  also  its  application  to  t\co  problems  of  interest  to  M.A.N., 
nanieh,  the  relation  of  svear  rate  to  phosphorus  content  of  the  cylinder 
liner,  and  the  correlanon  of  wear  rates  in  different  engines. 

26.770  Presentive  Maintenance  of  flttuipmenl  Subject  to  Continuous  Deterioration 
and  Stochastic  Failure.  Rot  i ,  V  ..  and  NaoR,  P.  Op.  Rfs,  Quart  . 
I9(l96'i).  p  61  (Mar  l  (II  pp..  5  ref..  1  tab.,  5  graphs] 

This  studs  IS  concern .'d  with  the  derivation  of  a  numerical  procedure 
for  determining  the  optimum  policy  regarding  continuous  attendance  to, 
and  preseniive  replacement  of,  equipment  subject  to  both  gradual 
deterioration  and  random  breakdown.  Some  simple  models  are 
considered  and.  for  special  cases,  explicit  formulae  are  derived. 

26.771  .Analysis  of  Machinery  Noise  as  a  Technique  of  Preventive  Maintenance. 

Bowts,  K.  A.,  and  Graham.  T  S  .A.S.M.E.,  Paper  \o.  67  Vihr-33, 
present,  d  31  Mar.  1967  [3  pp.,  I  ref.,  2  tab.,  2  graphs] 

The  Authors  point  out  the  advantages  of  noise  and  vibration  measure¬ 
ments  as  a  means  of  assessing  deterioration  of  rotating  machinery.  They 
then  describe  a  procedure  developed  at  General  Dynamics  Corporation 
(fclectnc  Boat  Diviston)  which  allows  relatively  inexperienced  machine 
operators  to  frequency-analyse  machine  noise  for  preventive-maintenance 
purposes  The  equipment  used  is  listed.  The  operator  can  compare 
his  noise  measurements  wnh  limit  lines  on  spectral  chans  provided,  to 
determine  what  repairs  are  required. 

The  priKedure  was  devised  primarily  for  the  auxiliary  machinery  of 
submarines,  but  is  generally  applicable. 

FIRK  DKTFXTION  AND  PRF:\KNTK)N 
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26.772  Desalination  Problems  and  Techniques.  Bot.i/,  C.  L  Publication 
isoied  h\  British  4(luii  (  hem  I  id.  l.ondon  {N67)  [30  pp..  6  ref..  2  tab., 

I  graph.  S  diag,.  6  phot  ] 

This  elementary  review  of  the  subject  emphasises  the  merits  of  modern 
distillation  techniques,  in  p.irticular  multi-stage  flash  distillation,  for 
large  plants 

26.773  A  Survey  of  Desalination  by  Reverse  Osmosis.  Kniis.  B  4  S.M.t . 
Paper  So  67  (  VT  7.  presented  30  Apr.  3  May  1967  [8  pp  ,  17  ref  . 
3  lab  ,  3  eraphs] 

Although  noi  yet  in  commercial  operation,  reverse-osmosis  seems 
certain  to  become  one  of  the  leading  desalination  processes.  This  paper 
reviews  the  principles  and  development  problems  of  the  system,  and  its 
favourable  cosi-saving  features  Some  cost  estimates  .ire  given  for 
1,000.000  gal  dav  plants  h.indling  iii)  brackish  water.  (/>)  sewage  water, 
.ind  (<)  sea  water  S.ilisf.ictory  single-stage  membranes  are  available 
for  till  anvl  t/H.  hut  not  vet  for  (i  I 

See  .ilso  Ahsir.ict  Ni>  2S,36I  (M.iv  I96''| 
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Water  Desalination  by  Freezing-  Brus,  P.  L  T.  A.S  M.t...  Papir  So. 
6^  (  N7  10.  prcscnieil  30  Apr.  3  Ma>  1067  [14  pp  .  19  ref..  1  tab..  3 
graphs.  4  diag.] 

Tvmi  ■'  freeze-desalination  '  processes  are  currently  under  development : 
one  uses  direct  contact  between  the  brine  and  an  immiscible  liquid 
refrigerant  te  g  butane),  whereas  the  other  employs  "  vacuum  flash  " 
freezing.  Both  processes  are  described,  and  their  relative  merits  com¬ 
pared  from,  the  technical  and  economic  aspects.  The  various  pilot  plants 
which  have  been  operated  are  discussed.  The  basic  operations  involved 
are  ice  crystallisation,  separation  of  ice  from  brine,  melting  of  ice  by 
condensation  of  refrigerant,  vapour  compression,  and  feed  product  heat- 
exchange.  These  operations,  and  the  equipment  developed  for  performing 
them  in  the  pilot  plants,  are  cevnsidered  in  detail. 

Although  freezing  prvKesses  are  not  nearly  so  well  developed  as 
distillation  techniques,  the  estimated  water  costs  arc  in  general  lower 
than  for  distillation,  especially  as  regards  plants  of  small  or  medium  size 
(not  more  than  a  few  million  gallons  per  day). 

Some  account  is  also  given  of  "  hydrate  "  processes,  in  which  a  direct- 
contact  refrigerant  (e.g.  propane.  R12.  or  R31)  also  acts  as  a  hydrating 
agent,  so  that  the  crystals  formed  are  not  ice  but  hydrate.  These  processes 
are  in  an  early  stage  of  development,  but.  in  principle,  offer  thermo¬ 
dynamic  and  economic  advantages  over  simple  freezing. 

Operating  FIxperience  with  a  Large  Flash-Type  Sea-Water  Distillation 
Plant.  StttNBRi CHFi.,  A.  B.,  and  Bfck.  H.  A.S.M.E..  Paper  So. 
66-HA  PTC  3.  presented  27  Nov.  I  Dec.  1966  [5  pp..  I  ref..  3  tab. 
I  diag..  I  phot.) 

This  paper  describes  and  presents  data  on  an  Aqua-Chem  multi-stage 
flash  distillation  plant  on  the  island  of  Aruba  (Dutch  West  Indies);  it  is 
rated  for  8(K).0(X)  L'.S.  gallons  of  potable  water  per  day.  The  plant  is 
one  of  the  first  large  flash-type  plants  to  be  operated  continuously  at 
elevated  brine  temperatures,  using  a  scale-control  system  of  continuous 
acid  treatment  followed  by  deaeration  of  the  incoming  sea  water.  The 
data  relate  to  water  and  brine  chemistry,  effectiveness  of  scale  and 
corrosion  control,  plant  performance  and  operating  costs,  and  maintenance 
requirements,  during  the  first  nine  months  of  operation 

Precipitated  impurities  in  Wet-Process  Phosphoric  Acid.  Lfhr.  J.  R., 
Frazifr.  a.  W..  and  Smith,  3.  P.  Reprint  from  Journal  of  Apneuliural 
and  Food  (henitsiry  {Hashiniilon.  P  (  \.  14  (1966),  p  27  (Jan.  Feb.) 
[7  pp  .  24  ref  .  .“i  tab  ] 

[Theory  of  the]  Stability  of  \  ertically-Rising  Buoyancy-Propelled  Bodies. 

RiiiKiIRS.  I  .1  A  .S.M.F..  Paper  \o.  66  H  4  LST  14.  presented 

27  Nov  I  Dec  1966  [8  pp  ,  4  ref  ,  II  graphs,  2  diag..  2  phot.) 

See  also  iiem  J*'  in  Abstract  No  25,6.S6  (Sept  1967). 
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